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A Bargain at 489% 


You don’t ordinarily think of a $489.50 camera in terms of 
a ‘bargain’. Yet, when you consider that ‘bargain’ is another 
way of saying ‘value’, another way of expressing how much 
you're getting for your money, the idea of a Bronica as a 
‘bargain’ begins to make real sense. 


One way to determine what and how much the Bronica offers 
is to examine its features. Comparison will tell you how much 
more it offers than other cameras. And a personal, in-hand 
demonstration, at your dealer, will then show you what these 
features mean in terms of quality and performance. 


The Bronica is the only fully automatic, 2'4-square, single- 
lens reflex in the field. And here are its features: 

* instant-return automatic mirror ¢ instant-reopen automatic 
diaphragm ¢ depth-of-field preview button * interchangeable 
Auto-Nikkor lenses, standard equipment * 75mm normal lens 


BRONICA @ DIVISION OF CAPROD LTD. © 111 FIFTH AVENUE @ NEW YORK 3,N. Y. @ 


focuses to 19 inches * accepts 50mm:< wide-angle lens * focal 
plane shutter has speeds from 10 seconds to 1/1250th « con- 
tinuously variable delayed action from 1 to 10 seconds ¢ inter- 
changeable FILMINDER back — remembers whether film has 
been advanced and whether or not shutter has been wound 
* FILMINDER back cannot be removed unless dark-slide is fully 
inserted ¢ dark slide cannot be withdrawn from back while 
off camera * automatic tension device keeps film taut and flat 
for exposure — relaxes when film is advanced * auto-reset ex- 
posure counter * interchangeable focusing hood ¢ optional 
equipment: lenses to 1000mm, eyelevel prism finder, FILMINDER 
backs, extension tubes, filters, lens hoods, cases, etc. 


Now visit your Bronica dealer for a personal in-hand demon- 


stration. Bronica with 75mm Auto-Nikkor f2.8 lens, $489.50. 
For complete details, write to Dept. PM-12. 


IN CANADA: ANGLOPHOTO LTD., MONTREAL 8, P. Q. 


Get more information. Circle 417, page 77 











Today, the miniaturization system which does no more 
than microfilm engineering drawings has won but half 
the battle. The other half consists of rendering versa- 
tile service as a drafting and reproduction tool. Only 
in this way does the equipment become a money-maker 
instead of a capital expense. MICRO-MASTER 
105/35mm by K&E is the system that saves money, 
speeds production, greatly expands the capabilities of 
an engineering reproduction department. True, 
MICRO-MASTER does reduce drawings to miniature 
negatives and project them back to full or half size. 
But it goes beyond this to perform a host of other 
functions —- some of which we will outline here. 


REDUCED SIZE PRINTS. The growing use of “half-size” 
working prints is saving industrial reproduction de- 
partments a fortune in material costs. This is how the 
system can work: reduce originals on either 105mm 
or 35mm negatives. Make blow-backs on transparent 
material to one-half the linear scale of the original — 
which actually is one-fourth the area. Diazo or blue- 
print paper consumption will be reduced by three- 
fourths! Of course, the photo-image must be impec- 
cable, never losing a detail. Projection prints must be 
pin-point sharp, clearly readable. The burden is on the 
camera-projector, and only MICRO-MASTER can de- 
liver the quality and range needed by most companies. 
A 35mm unit alone won’t handle larger drawings be- 
cause of the great reduction necessary to put them 
on a negative less than two inches square. Only 
105/35mm used in conjunction deliver a complete 
half-size program. 


SCISSOR DRAFTING. Drafting departments are often 
requested to retain elements of a drawing, and add new 
details. Or they may be asked to combine portions of 
different originals. Rather than re-trace or start from 
scratch, modern practice is to scissor out the needed 
elements, place them on a new title sheet, make addi- 
tions, and photograph the resulting composite. MICRO- 
MASTER serves as a vital tool for this time-saving, 
cost-saving technique. Second-originals are made from 
i05mm or 35mm negatives. The elements are cut out 


Mliniaturization 


Report No. 


Micro-Master’ 105/35mm as a 
dynamic in-plant tool 








and pasted down with transparent tape. New details 
aré entered, and the entire drawing filmed and pro- 
jected for a final, ink-like original — comparable in 
every way to the most meticulous hand work. Even if 
the elements abstracted are to different scales, they 
can be brought to a common scale easily and quickly 
with the MICRO-MASTER Camera-Projector. A 
drawing that wouid take 20-30 hours of a draftsman’s 
time can be produced photographically in less than 
an hour! 


OTHER DRAFTING TECHNIQUES. In printed circuitry, 
layouts done several times up can be reduced and 
printed on stable-based materials to microscopic accu- 
racy. Plant layout work can be done with no drafting 
at all—simply by placing various pre-printed com- 
ponents on a master sheet. Tone-coded prints in which 
old work is distinguished from new by a light half-tone 
screen, can be produced in the projection stage. 


RESTORATION. MICRO-MASTER offers exclusively 
controlled front and back lighting to build up contrast 
in badly soiled drawings. A vacuum easel holds draw- 
ings perfectly flat for the camera. Result: high-con- 
trast, superb-quality negatives and prints — up to 42” 
x 63”. Users have found that close to 90% of their 
aged tracings can be restored like new, practically 
eliminating costly hand re-tracing. 


DISCARDING OF ORIGINALS. Since MICRO- 
MASTER produces projection prints of a /east equal 
quality to the original itself, all originals can be dis- 
carded. On one case, 200,000 originals were replaced 
with 200,000 MICRG-MASTER negatives, reducing 
storage area from 1,400 to only 30 square feet! 


To repeat: a miniaturization unit falls short if all it can 
do is record images. Far more can be, and should be, 
expected of it. For the unit that does the most jobs, 
and does them to the highest quality, the choice is 
MICRO-MASTER. We'll be pleased to give you fur- 
ther information — facts, figures, case-histories. Sim- 
ply return the coupon below. 
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I KEUFFEL & ESSER CO., Dept. PM-12, Hoboken, N. J. I 
LJ dk i | Gentlemen: l 
er Z (] Please send complete information on the MICRO-MASTER 105/35mm | 
I ‘The a 
Micro-Reproduction System. 

I [_] Please have a K&E representative call. ! 
KEUFFEL & ESSER CO. §$! i xame & Tite Fa ne ee ; 

NEW YORK + HOBOKEN, N. J. + DETROIT cHicaco— I Conpiey & Adien Sa Sor 
MILWAUKEE + ST. LOUIS + DALLAS + DENVER : I 


SAN FRANCISCO + LOS ANGELES + SEATTLE * MONTREAL 
Get more information. Circle 453, page 77 
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PHOTOGRAPHY AT CAPE CANAVERAL 
30 INTRODUCTION The largest effort ever applied to a single 


photographic problem: recording America’s Space Age testing 
‘ 


32 RANGE PHOTOGRAPHY Heat, explosions, bugs, humidity and 
no second chances, are the problems; talent, good equipment and 
superb organization are the solutions 


38 METRIC OPTICS The stakes are high, and the equipment not at 


all inexpensive in making missile pictures to measure 
40 PORTFOLIO Beauty in the terrible force of missile thrust 
44 CINE LAB Do it quickly, inexpensively and perfectly 


48 STANDARDS Photoscientists set the ground rules for Canaveral 
photography 


50 STILL LAB Still processing collects its wits for the plunge into 
automatic processing 


54 BALLISTIC CAMERA Perfectionism results in 99.999 per cent 


accuracy 


56 REPRODUCTION Scientific paper work calls for short run specialists 


PHOTO INSTRUMENTATION SECTION 


58 PHOTO INSTRUMENTATION Ernest R. Reshovsky Data reduc- 
tion at Cape Canaveral is more math than photography 





Because of the special feature on Photography at Cape Canaveral 
several regular columns and the PMI Annual Index have been de- 
ferred until the January issue 
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6 COMING UP Calendar of exhibits, 


conferences, meetings, etc. 


22 MICROREPRODUCTION Rubbery 
checks snap back at passer with micro- 
film on the job. Vernon Tate 

8 ELECTRONIC FLASH Do small- 
er, lighter, brighter units fit a pro’s 
needs? Edward R. Farber 


26 REPRODUCTION & GRAPHIC 
ARTS Business show not so busy but 
does display a few new units. Herbert 
12 INDUSTRIAL COLOR Photokina, P. Paschel 
British industrial conference, new dye 
color method. S. Lang & L. Zoref 73 FREE LITERATURE Booklets, 
folders, data—yours for the asking 

16 WORKING PHOTOGRAPHER Ex- 


posure meters; developments may 
shake a lag. David B. Eisendrath, Jr. 


79 NEW PRODUCTS What’s new for 
the industrial photographer 
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LEICA dependable tool for 





THE BODY of the LEICA is 
housed in a rigid, one-piece cast- 
ing that assures constant, precise 
alignment between lens and focal 
plane despite hard daily use. 





VERSATILITY AND COM- 
PLETENESS of the LEICA 
SYSTEM make it easy to capture 
arresting pictures on location 
without interrupting production. 
Instructional photograph. of tiny 
ball bearing was made with Leica, 
Visoflex, Bellows, 135mm lens. 





THE LENSES for the LEICA 
M-3 give you complete control 
over perspective and image size; 
your pictures tell the story just as 
you want them to. Choose from 
11 interchangeable lenses from 
21mm to 400mm in focal length. 


industry 


THE VIEWFINDER of the Leica 
automatically shows the field of 
each lens from 35mm to 135mm 
with no confusing “pile-up” of 
bright-line frames. Parallax com- 
pensation is automatic, too. What 
you see, you get on film. 











You must have a camera you can depend on, because your job is to make pictures—not 
excuses. That’s why so many industrial photographers have turned to the rugged, versa- 
tile LEICA M-3 to bring back the pictures no matter how difficult the working conditions. 
They also depend on Leica accessories as precise as the camera itself to adapt the M-3 to 
any plant assignment—including the unprecedented one that may develop tomorrow! For 
the future is designed right into the Leica System of photography. Call on a franchised 
LEICA dealer soon. See the M-3. See why they say that good things come in small packages! 


E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 


° Distributors of the wortid-famous products of 





e1c;ca Ernst Leitz G.m.b.H.,Wetztiar, Germany-—Ernst Leitz CanadalLtd 
LEICA CAMERAS - LENSES : PROJECTORS . MICROSCOPES - BINOCULARS 35560 
DECEMBER 1960 Get more information. Circle 463, page 77 5 
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JANUARY 12-15 Mid-Winter conference 
of NAVA. Statler Hilton, Dallas, Texas. 


JANUARY 16-17 Fourth Annual New 
England Industrial Photographic Trade 
Show. Motel 128, Dedham, Massachu- 
setts. 


FEBRUARY 16 Eastern Regional Photo 
Instrumentation Round Table & Clinic. 
Hotel Statler-Hilton, N. Y. Contact Ar- 
thur Dorman, Walnut 1-2345, Syosset, 
E..E 


APRIL 4-6 National Microfilm Associa- 
tion Convention, Hotel Sherman, Chi- 
cago, Ill. 


MONTHLY MEETINGS 


Cleveland Chapter SPSE Meetings the 
first Tuesday of each month. Cleveland 
Engineering & Scientific Center, 3100 
Chester Ave., Cleveland, Ohio. Contact 
Robert E. Birr, General Electric, Nela 
Park, Cleveland, Ohio. GL 1-6600. 


Rochester Chapter SPSE First Monday. 
Contact Woodlief Thomas, Jr. Color 
Technology Division, Building 65, Kodak 
Park, Rochester 4, N. Y. CO 6-2500. 


Industrial Photographers of America 
Essex House, Newark, N. J. Meetings 
every second and fourth Thursday. Con- 
tact Tom Holbarton, 181 Lake Drive 
West, Packanack Lake, Wayne, N. J. 
Or R. Handley, The Port of New York 
Authority, 111 8th Ave., New York 11. 


National Visual Presentation Association, 
Inc. New York City. Meetings every sec- 
ond Thursday. Contact M. E. Schack, 19 
W. 44th Street, N. Y., N. Y. MU 2-2294. 


New York Chapter SPIE Meetings every 
third Thursday. Contact Don Bass, P.O. 
Box 177, Bethpage, L. |., N. Y. Liggett 
4-8196. 


Boston Chapter SPSE Contact John 
Taylor, Itek Corp., 700 Commonwealth 
Ave., Boston, Mass., CO 7-5210. 


Binghamton Chapter SPSE Meetings every 
third Tuesday. Contact H. G. Morse, 
Ansco, Binghamton, N. Y. RA 2-4221, 
Ext. 573. 


Midwest Industrial Photographers’ Asso- 
ciation Contact John £. Schrage, c/o 
Deere & Co., Photo Department, 3300 
River Drive, Moline, Ill. 


Rocky Mountain Industrial Photographers 
Meetings every fourth Monday. Con- 
tact P. H. Broadie, 2170 S. Lincoln, Den- 
ver 10, Colo. Telephone PEarl 3-2200. 


Southern California Chapter SPSE Meet- 
ings the last Monday of each month. 
Contact Ben Augustine, 235 Annandale 
Rd., Pasadena 2, Calif. Telephone MU 
1-0076. 


Southern California Chapter Industrial 
Photographers Meetings every third 
Tuesday. Contact Janet Marshall, Execu- 
tive Secretary, 5463 Virginia Ave., Los 
Angeles 29, Calif. HO 5-6614. 





New York City Chapter SMPTE Meetings 
first or second Wednesday of each 
month. Contact Ed Warnecke, Eastman 
Kodak Co., 342 Madison Ave., New 
York, N. Y. MU 7-7080. 


Association of Federal Photographers 
Meetings every third Wednesday at 8 
p.m. G.S.A. Building, 7th and D Sts., 
S.W., Washington, D. C. 


If you wish to have your meeting dates 
listed in this column send in the necessary 
information to COMING UP, PMI, 33 W. 
60th St., New York 23, N. Y. 








catches the flame 


A film sequence of a rocket engine 
test properly exposed from count- 
down to flame-out dramatically dem- 
onstrates the AUTEX Automatic 
Exposure Control as a new and ver- 
satile tool for the photoinstrumenta,x 
tion engineer. Coupled to any lens 
this photosensitive servomechanism 
corrects for light changes as fast as 
7 stops per second to record the un- 
expected along with the normal. 
Used on airborne cameras, unat- 
tended time lapse cameras, and sur- 
veillance cameras, the AUTEX adds 
a new flexibility to the growing use- 
fulness of photoinstrumentation. 
The new Model VI-4 AUTEX isa 
typical product of the combined 
photographic and electronic instru- 
mentation abilities of Flight Re- 
search. For detailed information 
concerning the AUTEX and Flight 
Research’s complete line of photo- 
instrumentation equipment, write to: 






























The Model V-A MULTIDATA® CAMERA—For 70 MM Instru- 
mentation of Rockets, Missiles, Sled Ejections, Re-entry. 
Superbly suited because of these capabilities ... 214” x 


*Trademark 


P. O. Box 1-F 
Byrd Field 11 
Richmond 1, Virginia 


2%" frames ... up to 60 fps standard... automatic 


shutter synchronization . . . vacuum back for highest resolu- 








tion . . . double pin registration . . . 60 cycle, 400 cycle or FLIGHT 
DC motors .. . time and coding lamps . . . lighted fiducial RESEARCH iwcorroraren 
markers . . . precision mounting pads . . . and all important 
. PROVEN RELIABILITY. From $9000. ; 


Get more information. Circle 436, page 77 
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CLETE ROBERTS, World-famous TV News 
Commentator, (at right), interviews Douglas Missile 
Engineer Ted Gordon, while Bill Gibson (extreme 
left) and his assistants, of Douglas Aircraft’s 
Production Film Services Department, film the scene 
with their Auricon 16mm Sound-On-Film cameras. 
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filzms “Quich-L00HhK” Progress Reports 
---with AURICON iGimmm Sound-On-Film HRELIAEBItiT yw ! 


AURICON SUPER-1200 SOUND-CAMERA FEATURES: During the critical count-down and through the thunderous and fiery launchings of 
’ . . the Air Force Thor Missile at Cape Canaveral, every detail of these space technology 
* an te par asehra aaa achievements is faithfully recorded with sound and color film. Auricon 16mm 
from focus to film shooting position Cameras, operate by remote control within 200 feet of the searing blast of the 

; rocket engines! 








* pest nie ad a The reliability of Auricon Sound Cameras is a vital factor in providing Air Force 

4 mene ; P a officials and Douglas Top Management with “‘Quick-Look” Progress Reports of the 

* Auricon is the Quiet One —no “blimping” is very successful missile firings of the Thor IRBM. In less than 72 hours from 
required. “zero-time” at Cape Canaveral, Florida, the Filmed Progress Report is flown to 

* 1200 ft. film capacity for 33 minutes of California, processed, edited, titled, and made available for viewing and technical 
continuous recording. evaluation. Auricon missile-launching sound films are produced for as little as 

* Optional Optical or Filmagnetic Sound-On-Film. $200 per film... a tiny price for fast, comprehensive, and truly graphic reporting! 

| + = =... and many other features! Auricon 16mm “Talking Pictures” may be ideal in your business, for technical 
reporting and sales promotion. Write us about your motion picture sound recording 


requirements. ‘ 





& Write for your tree copy of this 74-page Auricon Catalog. 





AUTRICON 
a @ product of 

BACH AURICON, Inc. 
eSoee Romaine St., Hollywood 38, Calif. 


CINE-VOICE 11 AURICONPRO-600 AURICONSUPER-1200 
100 ft. Runs 234 min, 600 ft. Ruhs 16% min. 1200 ft. Runs 33 min. 
oe 0 & up $1871.00 &up  —--—- $5667.00 & up 


(FORMERLY BERNDT-BACH, INC.) 


vi 











MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 
Get more information. Circle 404, page 77 
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WHICH 


of these 

BEATTIE 
PORTRONICS 
is right for you? 


MODEL A PORTRONIC-70mm portrait 
camera. Automatic electric or 
manual operation. 


IMPERIAL #90-Uses 342” heavy- 
base roll film. Adaptable to 
70mm. The ultimate in 

automatic portraiture. 


Blom 'Zo]0 elo aal-1-3-m-1el alee) | 

o}ale} doy=4a-) lah eam iel-lalehiler- haley a 
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are‘some of the questions 
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Portronic is ‘best for your needs 
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negative tdentification, reflex 
viewer with matched lenses and 
removable magazines are 
available. Alf models are Beattie 
precision quality. Compare them 
at your Beattie dealer's now 
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1016 N. Olive St., Anaheim, California 
Branch: 437 Fifth Ave., New York, N. Y. 








Get more information. Circle 406, page 77 


Edward R. Farber 





ELECTRONIC FLASH 


Those smaller, brighter, lighter 
units; do they fit a pro's needs? 


The Photokina turned up a profu- 
sion of small electronic flash units— 
and considerable confusion in cus- 
tomers minds as well. Smaller, 
brighter, lighter and mightier spiel 
the promotion pieces to puzzled 
purchasers. And it’s true. The units 
are tiny and bright. But how to 
choose? 

As the circuits become more com- 
plicated and the claims conflicting, 
the purchaser has little chance to 
evaluate equipment—even through 
the eyes of experts. By the time 
the design has been tried by time 
and proven with pictures, the model 
is changed again. Best bet is to 
find a manufacturer with a reputa- 
tion for a good product and an ex- 
cellent service policy. (Check with 
everyone you can on the |Jatter. 
Guarantees and salesmen’s say-sos 
are not enough.) Then consider 
some of the following. 


Masters and slaves 

First question is how much light 
do you really need at the camera? 
This is where these units were meant 
to be used. If most of your work is 
within 10 ft. of the lens, and par- 
ticularly if you use short focal length 
lenses on 35mm cameras, you are 
not going to fare too badly with 
even the smallest units on the mar- 
ket. Shooting close with the light 
at the camera, you want to work 
with a limited depth of field be- 
cause you cannot expose both back- 
ground and foreground properly. 

Now if you are going to use a 
number of light sources, these small 
units can be. clamped easily al - 
most anywhere. If the units can be 
equipped for slave operation, they 
make an economical and convenient 
all-around lighting package for 
black-and-white shooting—and for 
color too, within limits. 

In other words, an investment of 
$150 to $200 buys you a set of three 
competent units; and the lot weighs 
but 3 to 5 Ibs. You have the advan- 


tage of lighting versatility and inter- 
changeability of equipment. If one 
of the units breaks down or runs 
out of juice, you still have two to 
do the job. 

Before you make such an invest- 
ment, however, be sure to try the 
slave devices available. Some are 
cumbersome and much too insensi- 
tive. If the slave obtains its operat- 
ing power from the flash unit itself 
(some use separate batteries) try 
the slave under extreme conditions; 
when its power source is near the 
last of its rated number of flashes, 
and just as the ready light goes on. 
Some slave units are notoriously re- 
luctant to operate at all under such 
conditions. Make additional slave 
tests under high humidity and low 
temperature conditions—which are 
not uncommon in the life of an in- 
dustrial photographer—and also in 
large rooms where there is little re- 
flection. Use your typical lighting 
formulas for this last test. Nothing 
can be so disappointing as recalci- 
trant slaves. 


Embarrassment of riches 

Then there is the problem of bat- 
tery types. You have your pick of 
the integral nickel-cadmium battery, 
the instantly-replaceable nickel-cad- 
mium battery, the standard flashlight 
cells (with an option of recharge- 
able or long-life single-use cells), 
and the limited-life rechargeable 
barium battery. Each of these is 
found in small units giving from 40 
to over 100 flashes per charge or 
per set. Their use is somewhat dic- 
tated by the size and design of the 
battery and the flash unit. 

If you expect to use more than the 
rated number of flashes per day with 
built-in batteries, you have a prob- 
lem, naturally. It just might be pos- 
sible that buying several extra units 
might be the cheaper and more 
practical alternative to buying larg- 
er, heavier units with replaceable 
batteries or the capacity for a great- 
er number of batteries. Obviously 
this approach is valid only to a 

(continued on page 10) 
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Graflex: photography 
ends age-old argument 





A. M. Wettach, agricultural photographer 
of Mount Pleasant, lowa. 










—e Speed Graphic® 
am | with Graflex 1000 Shut- 
ter makes possible ex- 
'} cellent action stopping 
ability because of its 
high efficiency and 
= extreme accuracy. All 
=. Camera controls are 
, man-sized and 
conveniently 
located for easy reading. 
Cocking action is easier 
and more convenient because 
the combination lens shade and filter holder af- 
fords an easy to grasp method of cocking the 
shutter. Shutter speeds can be selected either 
before or after cocking. The big negative format 
provides maximum brilliance and detail, allows 
@ good working size for cropping control. 


DECEMBER 1960 


For years, farmers have argued over the question of which way a 
pig’s tail curls. Now, Mr. A. M. Wettach, well known agricultural 
photographer, has pictorial proof that it curls right, left and just hangs 
straight down. Using one of his Graflex Cameras, he captured this 
“evidence” shot on one of his recent assignments. 


A 100% Graflex® photographer, Mr. Wettach uses a Pacemaker 
4 x 5 Speed Graphic®, a Graphic View and a Super D Graflex cam- 
era. The Speed Graphic is his mainstay because it is so handy and 
versatile. Mr. Wettach uses the Graphic View on a platform on top 
of his car. He finds its swings and tilts and its ability to use a 90mm 
wide angle lens ideal for architectural shots, building exteriors and 
use in cramped quarters. 


“I'd sure hate to have to do without any one of my Graflex cameras,’ 
says Mr. Wettach. 


For complete product and price information, see your Graflex dealer or write 
to Dept. PMI-120, Grafiex, Inc., Rochester 3, N. Y. 


| GRAFLEX 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT corPoRATION CGP>> 





Get more information. Circle 440, page 77 








DOMAR SERVICE GOLLIMATOn 


& 
Pe Te) mein) 01.4). 1c 
Mme) \icm.7-¥. (¢) = 
= kj 


CAMERAS IN THE 
at ~ 


Cae N 4 
m7 NAL SS 
tf , ere 





CHECKING LONG RANGE LENSES AND CAMERAS IN THE FIELD 
was not possible up to now because the right test equipment 
was missing. A check of infinity setting requires a distant 
target. This, even if readily available, is often made useless 
by air turbulence and poor weather conditions, just at a time 
when most needed. 

THE ZOOMAR SERVICE COLLIMATOR, a portable instrument of 
appropriate design and resistance to environmental changes, 
meets the requirements of field use and makes the operator 
independent of weather conditions. It allows last minute tests 
in the field with a minimum of effort and a maximum of 
reliability. 

FEATURES AND SPECIFICATIONS: 

gw ‘‘Thermax”’ mounted apochromatic catadioptric system of 150” E.F. 
@ Standard U.S. Air Force target (other targets optional) 

m Resolution: 300 lines per mm, therefore, usable on lenses even 
longer than 200” 

w@ Micro-adjustable legs for easy set-up. 

mw Suitable for selective part coverage for testing lenses of very 


large diameters 
w Height: 10”; Width: 612” Length: 30”; Weight: 25 Ibs. 


For prices and descriptive literature 
contact Dept:PMI-12-60 


ZOOMAR, inc. 


GLEN COVE, L. I., N. ¥. * HOLLYWOOD 28, CALIF. 
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ELECTRONIC FLASH 
(continued from page 8) 


point. If you buy a big unit with 
more than enough power, you'll be 
rewarded with shorter recycle times, 
other things being equal. 

If you intend buying a_ unit 
with replaceable batteries and ex- 
pect to use nickel-cadmium recharge- 
able cells, be sure to price the cells 
before you buy the unit. You may 
be shocked by the —— 2 Nickel-cad 
cells are not cheap. If you plan to 
use them in a unit designed for flash- 
light cells, you may need a separate 
charger too. All must be considered 
carefully in cost comparisons. 

One annoying feature of some of 
the smaller flash units is the perma- 
nently-attached shutter cord. It is 
too fragile, too short, and it usually 
requires adapters to make it fit your 
camera. Furthermore it makes off- 
the-camera shooting difficult, the 
connection of a number of units to a 
common trip cord almost an im- 
possibility because of the special 
connectors required. A notable ex- 
ception is the new Heiland Futur- 
amic II. It has a clever feature to 
minimize connector complications. 
The outlet has three slots to permit 
inserting the polarized plug facing 
left or right, thus minimizing sharp 
flexing of the trip cord whether the 
camera is at the port or the star- 
board. 

By all means try the unit on the 
camera you intend to use, and de- 
termine first hand to what extent the 
cords and the unit interfere with the 
controls or the balance of the cam- 
era. Monopacks may leave the top 
of the camera free, but all too fre- 
quently they require brackets that 
must be removed before a film can 
be changed. From this point of view, 
the new separate lamp head types 
such as the Braun Hobby F60 and 
F30 have undeniable advantages 
with their impressively small lamp 
heads and impressive uniformity of 
illumination. 

The shoe-mounted heads may 
however interfere with some camera 
controls, the use of special range- 
finders, exposure meters, etc. On the 
other hand, the more conventional 
bracket-mounted units may be a 
nuisance when rapid changing of 
film is essential. 

Technically-minded photographers 
should ask for tables, charts, or 
graphs that indicate voltage regu- 
lation, recycle time, flashes per 
charge. There is no reason why 
manufacturers should not substanti- 
ate claims with engineering evi- 
dence. It will come when photogra- 
phers request it.—THE END 
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Why not copy this address and request literature on the Arriflex 16 or Arriflex 35? 


ARRIFLEX CORPORATION OF AMERICA e 257-F PARK AVENUE SOUTH, NEW YORK 10, N. Y. 
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BENCH 
FOR 
MAKE 
READY 


Let Leedal, 

Help You Plan 

a Move Efficient 
Dankrwon! 


Efficient darkroom planning will 
Save processing time and speed pro- 
duction. Leedal’s catalog (see cou- 
pon below) has a complete section 
devoted to layouts for typical film 
and print rooms with suggestions 
for painting, plumbing, ventilating 
and wiring. If yours is a special 
problem, we’ll help you solve it 
quickly. After the darkroom is 
planned, fill it with Leedal Stainless 
Steel equipment. 


NOW—ALL LEEDAL EQUIPMENT 
HELI-ARC WELDED THROUGHOUT 


It’s your best buy for a permanent 
installation. Leedal makes a com- 
plete line for biack and white and 
color processing. 


yn 


2929 S. HALSTED CHICAGO 8, 








Please rush your big 
photo catalog No. E-75 


NAME_ 
COMPANY. 
ADDRESS 

CITY ZONE___STATE_____ JJ 
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. Samuel Lang & Leonard Zoref 


INDUSTRIAL COLOR 


Photokina, a British industrial con- 
ference, new dye color method 


This year brought another Photo- 
kina, and we headed for Cologne 
and the world’s major photographic 
trade show with the Photographic 
Administrator, Inc., charter. At times 
during the trans-Atlantic trip it was 
quite comical watching a planeload 
of photographers taking pictures of 
each other. Roll after roll of film 
went through the PAI member’s 
cameras. The photographic manu- 
facturers made out very well on our 
excursion. 

We were given a royal welcome 
by the German photographic indus- 
try, whose representatives did every- 
thing in their power to make our 
stay pleasant. There is no denying 
that the Photokina is the largest dis- 
play of amateur photographic equip- 
ment on earth, but we were disap- 
pointed that our special interest was 
not gratified as well as we had 
hoped. There was’a dearth of color 
processing and printing equipment 
for the professional laboratory, or 
even the small photographic depart- 
ment. Books could be written on the 
latest automated cameras, but it ap- 
pears that the Europeans are leav- 
ing the development of processing 
equipment to American manufactur- 
ers. Probably the European ap- 
proach is different because our labor 
costs are high while their material 
costs are high. 


British conference 

While in Europe, we took in the 
Industrial Staff and Cine Photogra- 
phers’ Conference held in London 
October 10-12 at the Central Hall, 
Westminster. This is an active indus- 
trial group of in-plant and free- 
lance photographers. One afternoon 
was devoted to a symposium on in- 
dustrial work in the United States, 
chaired by Morris Gordon, director 
of photography at Western Electric, 
president of the American Society of 
Magazine Photographers, etc. Panel- 
ists were William Sumits, chief of 


Life’s photo laboratory, Milt Frier of 
Leitz, Inc., and Len Zoref of this 
column and of Kurshan and Lang 
Color Service. 

The audience numbered about 
500 photographers who were inter- 
ested in American products as well 
as techniques, but mostly the former. 

Frier devoted his allotted time to 
discussing the increasing use of the 
35mm camera in journalism and in- 
dustry. Sumits showed a set of color 
slides of Life's new color labora- 
tories, a most modern installation, 
while this corner covered trends in 
color photography. 

The audience was intrigued by 
American photographers’ use of 
color in contract bids, sales training, 
parts assembly, and industrial in- 
struction. Apparently color is not as 
widely used in Great Britain as in 
the United States. The audience 
seemed not disappointed that E-3 
Ektachrome has not been available 
in England until recently; they had 
heard of the somewhat trying shake- 
down cruises here. Their interest 
was quite aroused when they were 
informed that it is possible to obtain 
a color negative from High-Speed 
Ektachrome by processing it in the 
C-22 solutions. Normal development 
results in a film speed of about 400, 
while development for 25 min. will 
push the speed to about 1000. The 
resulting negative is unmasked, and 
the quality is fair to good. But of 
course there are times when the 
speed is necessary and this is the 
only method of obtaining a negative 
available to the photographer. 

There was a sizable manufactur- 
ers’ exhibition along with the con- 
ference. Little of the equipment 
shown is not available here, but two 
items interested us. Kodak, Ltd., 
offers a Kodak Transparency Illumi- 
nator, which is a much sturdier ver 
sion of the American counterpart. 
And the Kodak, Ltd., 2% x 3% Colow 
Enlarger looks very promising. It 
has a band of photo-electric cells 
of various sensitivities which are 

(continued on page 14) 
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We Asked Ourselves: 
“WHAT MORE DOES A PROFESSIONAL REQUIRE 
CAMERA BUYER?” 


THAN AN ORDINARY 
Our Answer: 


“Absolute Assurance Of Results... 


Before He Risks A Dollar Or A Day On Any Assignment.” 


Our Conclusion: 


Every New BESELER C TOPCON Must Be Delivered With 
DOCUMENTED PROOF OF PRECISION PERFORMANCE! 





The new BESELER C TOPCON is the first camera to 
meet the challenge of the contemporary era in pro- 
fessional and industrial photography—the ‘coming 
of age” of the automatic 35mm single lens reflex as 
the photographer's basic, all-purpose instrument. 


i ; eater 
extra . ee critical c 
calibration chart is 


ones .. 
annual checkup certifi ate 

each are included. ent 
| camera cleaning 
and 2nd anniversary 


‘test records and checkup cer- 
hew Beseler C Topcon are ge 
of Precision Performance . 
» that instead of taking 
the results you expect wit 
you make and with all others, 


New Beseler C Topcon with 58mm f 1.8 or 35mm f 2.8 Auto-Topcor lens, inter- 
outy coupled fully automatic diaphragm, exclusive instant reading depth of 

field ‘‘window,”’ click stops and exact half-stops between every f stop, speeds 
from 1-'/1000 second plus all other major advanced automatic single lens reflex 
features—$295.00. 


Write For Illustrated Brochure. 


Get more information. Circle 410, 
DECEMBER 1960 


It’s the first in this class specifically designed to 
meet the kind of rigid specifications applied to other 
vital precision instruments for industrial and pro- 
fessional purposes. 
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CHARLES BESELER COMPANY 
204 South 18th St. East Orange, N. J. 
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4x5 view camera 


VERTICAL SWING 


RISING and FALLING 


REVOLVING FRONT 


BACK 
INTERCHANGEABLE 
LENS BOARD 


ALUMINUM FRAME 


VERTICAL 


SWING HORIZONTAL 


SWING 





HORIZONTAL 
SLIDE 


You’ll enjoy your 4 x 5 Calumet View Camera because 
it’s simple and sure. The vertical and horizontal swings, 
the rising-falling front enable you to correct distortion 
when the camera is tilted. Full 360 degree Revolving 
Back without any corner cut off. Durable, because it is 
all metal... lightweight, too, and easy to carry. Try it! 


NEW LOW PRICE! 


Calumet 4x5 View Camera $1]950 | 


With carrying case............ $1 2950 
f. o. b. factory, Chicago 


Write for 


free booklet! 
Calumet 




















MANUFACTURING COMPANY, 6550 N. CLARK ST., CHICAGO 26, ILL. 


Manufacturers of Cameras, Photographic Processing, Studio and Laboratory Equipment 
Get more information. Circle 414, page 77 
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INDUSTRIAL COLOR 
(continued from page 12) 


placed just above the lens. When the 
color negative is in place they read 
it and feed their data into a master 
control panel which the operator 
re-balances according to his con- 
itions. The color head of the en- 
larger is somewhat similar to the 
Agfacolor head—except that it is un- 
calibrated. It enables the operator to 
supply a continuously variable color 
balance to the negative. All adjust- 
ments are made on the control panel 
referred to above. By means of the 
controls, the operator is able to ad- 
just the integrated flux of light 
through the negative so that it is 
the same for every negative. The 
claim is that the instrument will so 
accurately repeat itself that no cali- 
bration of the head is necessary. 


Flexichrome on way out 

The Eastman Kodak Co. has 
announced that as of May, 1961, 
Flexichrome stripping film will be 
discontinued. While its use has de- 
clined in the past few years, there is 
still a demand for it in advertising as 
well as for a few special applica- 
tions. Some medical illustrators for 
example prefer to make their origi- 
nal rendering in black-and-white 
and then add the color via Flexi- 
chrome. All is not lost however. The 
Flexichrome stripping film will be 
superseded by a new technique. 
Regular matrix film will be used. It 
is quite similar to the Flexichrome 
stripping film, except it cannot be 
stripped from its base, and it lacks a 
little of the tooth of the Flexichrome 
material. The matrix will be pre- 
pared in reverse. The artist will then 
add his dyes to the matrix. The dye 
image will then be transferred to a 
sheet of glossy Dye Transfer paper. 
This resulting print will be much 
more brilliant than the untransferred 
Flexichrome matrix, and will accept 
retouching much more readily. 

The loss, on the other hand, will 
be the ability to change the color at 
any time, as could be done with a 
Flexichrome print. A_ transferred 
print can not be completely re- 
worked. This is not an entirely new 
system. It’s rather common practice 
for artists to request flopped mat- 
rices, with the object of transferring 
the dye image to paper.—THE END 








PMI Goes to Bed Early 


Mail early is good advice not only for 
Christmas but for getting your news 
in FY! and Coming Up. Right now, you 
should be sending items for February 
and March 1961. 
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The Variables in Photography 








.-e Require The Film with 
the Inherent Safety Factor! 


Gevaert Gevapan Sheet Film has 
built-in latitude to accommodate 
the many variables in photog- 
raphy. Light source, camera 
shutter, developing time /tem- 
perature, chemicals ... and 
human—the variables that often 
spell failure to a film with less 
tolerance. Small wonder, there- 


fore, that Gevapan finds its way | 


into so many professional hold- 
ers. Want to try Gevapan for 
yourself? Write for professional 
samples, stating your film size. 


DECEMBER 1960 














xn / 
GEVAPAN 36 
Film 


FARCE Re maAtie Sartry 
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Gevapan 30 (ASA D64 T40) offers an 
ideal relationship of moderate speed 
and fine grain, with a superb range 
of gradation and exception panchro- 
matic faithfulness. 


Gevapan 33 (ASA D125 T80) doubles 
your shooting speed without excessive 
sacrifice of its fine grain structure. An 
all-around film for the photographer 
shooting a wide variety of situations. 


Gevapan 36 (ASA D250 T160) is the 
first choice of industrial and press 
photographers, for all low light level 
situations such as bounce flash and 
available light. 


Y OF AMERICA, INC. 
ew York 19, N. Y. 











auditorium-size 
pushbutton 
projector 


Powerful enough for any size audi- 
ence yet compact and portable. Ac- 
commodates 35mm single frame 
filmstrip and 2 x 2 slides. Cooling 
—turbine and fan for 1200 watt 
lamp capacity. ““Redi-Wind” elimin- 
ates film rewinding. Completely 
automatic when combined with 
DuKane’s auditorium sound unit. 
Coated optics. Accessories: lenses 
1” to11”; microphone. Only $259.50 


For a demonstration write 


DuKawe corporation 


Dept. PM120 St. Charles, Ill. 
Get more information. Circle 426, page 77 








David B. Eisendrath, Jr. 


WORKING 





PHOTOGRAPHER 


Comments on exposure meters; 
developments may shake a lag 


Reports from the recent Photokina 
indicate that there may soon be an 
encouraging breakthrough in an 
area which has been bottlenecked 
for the past few years. 

I’m speaking about exposure me- 
ters, for I feel that the meter manu- 
facturers have fallen way behind in 
the equipment and materials race. 
Just take a look at the situation: 
there are lenses galore available to- 
day that are faster than f/1.4—and 
the recent introduction of an f/.95 
lens for miniature camera work is 
probably only the beginning. And 
now we have films rated at speed 
indexes of 500, 1000, 1200 and push- 
able to even higher effective speeds. 
I remember back when Leica in- 
troduced an f/2.5 lens and Kodak 
boosted the speed of Super-X film 
from 24 to 32. Boy, that was fast 
(and yes, I’m that old!). In the past 
25 years the film-speed-lens-speed 
ratio has moved ahead by over 100 
times. But exposure meters are not 
yet in production that will keep up 
with this, that will allow you to 
take exposure’ readings at the low 
light levels at which we are easily 
able to make hand-held exposures, 
to say nothing of the short time 
exposures the industrial man has 
taught himself to use in low ambi- 
ent light level situations. 


Types and sub-types 

Exposure meters commonly used 
today by industrial photographers 
are generally of two types: the 
photo-cell integrating meter type, 
such as the Weston, Norwood, GE, 
etc.—or of the brightness meter type. 
Of the first kind, some are designed 
primarily for incident light use, some 
primarily for reflected light use. Al- 
most all of the better professional 
meters can be used both ways. As 
to whether it’s better to read the 
light falling on a subject (a la Nor- 
wood, Spectra, or incident light 
technique) or to read the light re- 
flecting off a subject (GE, Weston, 


etc.) depends a good deal on the 
man who will interpret the read- 
ings. Recently I took readings with 
eleven different makes of meters, 
and took them with both incident 
and reflected techniques. When care- 
fully computed, all exposures were 
within one-half stop the same, well 
within the tolerances of shutter, lens 
and film. 


One man's meat 

Allen Stimpson, Eastman Kodak’s 
meter expert, formerly at GE, and 
one of the most experienced engi- 
neers in the field tells me that of 
many tests made with inexperienced 
people, the reflected light readings 
were most consistent for scenes and 
over all views, whereas incident 
light readings were more consistent 
for objects of average brightness and 
contrast. Experienced workers, using 
some judgment and common sense, 
scored about the same with either 
type of meter for all types of scenes. 
The one thing the experienced pro 
did, apparently, was to use a little 
judgment as to subject brightness 
and scene brightness and correct the 
instrument reading to compensate 
for variations from average condi- 
tions. 

Stimpson also points out that an 
integrating light meter is merely a 
statistical sampling device, which 
tells you what the average amount 
of illumination at the subject is. 
Statistically, of course, the more in- 
formation we feed it, the more accu- 
rate will the information be—but 
only if the statistics fed in are rele- 
vant. This qualifies the argument 
about acceptance angle of a meter: 
should it, must it be the same as 
the lens being used to photograph 
with? Obviously it’s not important 
if the meter looks at a fair sample 
of the average light. However, prob- 
lems arise when a long lens, for 
example, is used to photograph a 
dark subject against a light back- 
ground and a meter with a wide 
acceptance angle is used. The meter 
should be used to evaluate the light 

(continued on page 18) 
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INDUSTRIAL PHOTOGRAPHS COME TO LIFE... 
ON HALOID® PHOTOGRAPHIC PAPERS 


Industrial photography has emerged in the last several years as one of the most important functions of 
any industrial organization. Similarly, the need for detailed, long-lasting prints has grown. Try some 
of the best photographic papers in the business . . . including: Varaloid®, an excellent variable contrast 
paper most often used for commercial enlarging; Halobrome®, a high grade projection paper; Halex®, 
a contact paper especially suited for industrial photography and photo finishing; Jndustro®, a contact 
paper much in demand for commercial and portrait work. 


Write: HALOID XEROX INC., 387 HALOID ST. HAI oO ; Dp 
ROCHESTER 3, N. Y. * BRANCH OFFICES IN PRINCIPAL CITIES 


Send today for your FREE catalog, listing de- 


HALOID = tailed specifications of each . . . emulsion types, 
printing speeds, contrasts, surface weights, etc. ® 


“Picture it now... see it forever” 
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Photo by Linn Duncan, Rochester, N. Y 
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U.S. Navy CZR-1 
Bowen-Knap Camera 





American missiles streaking through the ionosphere are followed in flight 
by the precision optics of an amazing ELGEET 10-inch f3.5 lens. Other 
ELGEET lenses...aimed at the face of space... pegging details of Earth’s 
topography ...or forming the video image for Tv cameras are an important 
element in American industrial might. Let ELGEET lenses be part of your 
industrial or scientific achievements. ELGEET engineers gladly consult on 
optical problems with you. For further information, write to: 





ELGEET OF ROCHESTER ¢ 838 Smith Street, Rochester, N.Y. 


MAKERS OF THE WORLD'S FINEST LENSES 
Get more information. Circle 429, page 77 — 
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WORKING PHOTOGRAPHER 
(continued from page 16) 


on the main subject and not be fed 
statistical information about irrele- 
vant subject matter. 

This is why many technicians and 
advanced professionals sometimes 
use a brightness. meter to measure 
the light on only a small part of 
the subject; the statistical analysis 
now depending on the operator, not 
the meter. Such meters as the El- 
wood Foto-Meter, the S.E.L, or the 
Spectra Ultra Sensitive Brightness 
Spot Meter incorporate the use of 
a small spot or disc in a viewer. The 
scene is viewed by eye and the small 
spot placed over the subject from 
which a brightness measurement is 
desired. As an optical light gather- 
ing system creates a bright image 
for the eye (also a very sensitive 
device ) the small area marked by 
the spot in the optical field is used 
to compare the brightness with a 
spot of controlled illumination (as 
in the SEI meter) or is read by a 
photocell system. 

At any rate these meters have 
several unique advantages: they al- 
low you to read an extremely nar- 
row angle and therefore a specific 
area of the subject; they will read 
accurately at very low light levels. 
For example, the Elwood Foto- 
Meter Model Z-4 will read as low 
as 0.04 candles/sq. ft.; the SEI to 
0.0032 candles/sq. ft.; and the Spec- 
tra Ultra Sensitive to 0.000032 with 
the aid of a booster and senstive 
meter. 

The Spectra was designed by 
Academy Award winner Karl Freund 
and is probably the ultimate in 
brightness meters, inasmuch as it 
includes accessory optics, scales, etc., 
in the complete kit. Not a portable 
meter but a real lab instrument, it 
is nonetheless used extensively by 
motion picture studios and lighting 
experts. My personal choice of the 
meters currently available for read- 
ing extremely low light levels as 
well as very bright sources, and still 
within the portable class is the SEI 
meter which is made by England’s 
Salford Electrical Instruments. Al- 
though expensive (over $150 new) 
it is portable and will give bright- 
ness readings in a foundry or carbon 
black plant. Ken Knollenberg of 
‘Bethlehem Steel tells me he uses 
it at the higher levels for taking 
readings from molten steel; I have 
used mine for reading welding arc 
‘and high-speed motion picture il- 
lumination. The Elwood Foto-Meter 
‘will not read at as low a light level, 
ut is a reliable meter. 

(continued on page 21) 
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New CECO 1000 foot Magazine for 
Arriflex 35mm 


ASSURANCES PROFESSIONAL FILM MAKERS DEMAND! 


THE 
MANUFACTURER'S 
LABEL 






CECO’S 
GUARANTEED 
INSPECTION AND 
STAMP OF APPROVAL 


Producers, directors, cameramen, photo-instrumentation and audio-visual engineers 
come to us for products, equipment repairs, information and ideas because of our 
know-how and experience as pioneers in the photographic industry. Our staff of 
engineers and technicians learned on the firing line of practical application. 











New CECO Advanced Weinberg-Watson Remote Con- 

trol 16mm Stop Motion Projector (absolutely flicker- 

LOWEL-LITE Kit with Gaffer Tape less). Also CECO 35mm Stop Motion Projectors. 

(A lighting unit which attaches 

to walls, shelves, stands, pipes . . . 
most anywhere) 
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Kor £ i:  Amera CQuiement O..INC. 315 West 43rd St., New York 36, N. ¥ 
Yr tull: 


. JUdson 6-1420 
Rte a se 8 In fo rmation : Gentlemen: I am interested in the items checked below. 
a ° > Please rush me more free information on these products 
and price: 














° (.) CECO 1000’ Magazine for Arri 35 C) Editing Gloves and Supplies 
of each ; (1 NOMAD Sound Recorder/Reproducer [_] MOVISCOP 16mm Film Viewer 

P () JARO-Salford Light Meter [| CECO Portable Power Supply 

d t [] CECO Weinberg-Watson Projector [] JEFRONA Cement—GTC-9 Cleaner 
pro uct, ; [) LOWEL-LITE Kit [] PRECISION Sound Readers 
° > [-] PROSKAR Anamorphic Lens [] CECO Film Cleaning Machine 
send this ;. [ COLORTRAN Lighting Equipment [] COLORTRAN Polecats 
postage-free . Name Title 
, ’ ': 
card now!!!: 
New NOMAD Synchronous Transistorized : _— 
Sound Recorder /Reproducer 
Address. 





(Lightweight—completely portable) *CECO — Trademark of 
Camera Equipment CO., Inc. : City Zone State 





































BEFORE DECIDING TO BUY, RENT, LEASE OR REPAIR YOUR EQUIPMENT, 
CHECK WITH CECO. ADVICE FROM CECO MEANS MONEY IN YOUR POCKET. 





Editing Gloves and Cutting 
Room Supplies 


We provide the same 
precision repair service for 
your equipment that we 

give to our own gigantic stock 
of rental cameras, editing, 
lighting and other equipment. 





MOVISCOP 16mm Film Viewer 





_—_ 


PRECISION Sound Readers 
(3 models — Optical, Magnetic, 
Optical-Magnetic combined) 





COLORTRAN Polecats 
(telescoping columns) for 
Attaching Equipment, Lights, etc. 
(Various heights available) 





New CECO Portable Power Supply for 
Auricon Cine-Voice Camera 





PROSKAR Projection and Photo- 
graphing Anamorphic Lens for 
16mm Cameras and Projectors 





New CECO Film Cleaner 
and Cleaning machine 
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PERMIT No. 4236 |: 


New York, N. Y. : In New York: 

Sec. 34.9, P.L.&R. |: Camera Equipment Co., Inc. 
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REAR | New York 36, N. Y. 


BUSINESS REPLY MAIL men: Udon 6-1420 
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« In Florida: 
Camera Equipment Co., Inc. 
of Florida, 1335 E. 10th Ave. 
Hialeah, Florida ee = 
TUxedo 8-4604 JEFRONA Film Cement & 


CAMERA EQUIPMENT COMPANY, INC. sm: in Hollywood, California: GIC-59 Lens Cleaner 











Camera Equipment Co., Inc. 
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NEW YORK 36, N.Y. 





Hollywood, California 
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WORKING PHOTOGRAPHER 
(continued from page 18) 


At the lower light levels, if you 
are working with a conventional re- 
flection type meter, you might like 
to know that the éE PR-3 with 
booster cell attached reads at lower 
light levels than any other meter 
of this type I’ve found. The new 
Weston Master IV reads at almost 
as low a level, however, and the 
Leica Meter with booster cell is 
next. 

One of the biggest bug-a-boos in 
taking readings at low light levels 
is that today with fast films and 
lenses we're making pictures at il- 
luminations that are so low one can 
barely see the meter, much less read 
it. The GE PR-4 and the Weston 
Master IV both have needle-lock 
devices so after you’ve taken a read- 
ing of a dark subject you can lock 
the needle in place not only as a 
reminder of what the reading was, 
but so it will hold the reading as 
you go to a lighter place or strike 
a match or something to read it. 
No kidding! 


Fast company 


I am waiting for the meter to 
appear that has a built in dial light 
so you can read it in the dark situa- 
tions you photograph in. Along this 
line, please note that the new Wes- 
ton Master IV has the biggest, bold- 
est, most easy to read numbers of 
any meter in my extensive col- 
lection. It's a pleasure to know 
that some meter manufacturers are 
aware of the problems of taking 
readings in dark locations (and when 
you get older! ) 

If you are using a photocell me- 
ter now that you are fond of and 
bemoan the fact that it’s hard to 
use at very low light levels, a few 
tricks will extend its range by sev- 
eral stops. If you find yourself pho- 
tographing in a situation where it’s 
so dark the meter needle won't 
budge (and what industrial man 
isn’t often in this predicament?) 
try taking a reading off a bright 
white sheet of paper. If the meter 
nudges, give five times the expo- 
sure. (Or to simplify the arithmetic, 
multiply the exposure index by five, 
set the meter dial accordingly, and 
then take the reading off a clean 
white sheet of paper.) In a pinch 
I've taken a reading off a clean 
white handkerchief and given four 
times the reading on the theory no 
industrial photographer’s handker- 
chief is as bright as a clean white 
paper! Another thing to do is to 
make some test readings pointing 

(continued on page 82) 





THE NAME 


UNCHALLENGED ! 


THE CAMERA 





UNEQUALLED!! 


SUPER TECHNIKA :IV 


Today’s world-famous Super Technika 4x5 is the culmination 
of engineering achievements first conceived by Valentin Linhof 
73 years ago! The Super Technika 4x5 is unequaled in its unique 
combination of precision, versatility, and optical control—in 
photographic extremes from the science laboratory to the 
fashion studio! 


As you handle the Super Technika, you note the many superb 
features that set this great camera apart from the others. The 
lens standard rises, falls, shifts, and tilts in all directions. The 
bed drops out of the field of extreme-wide-angle lenses. The 
back revolves 360°; it swings and tilts in any plane. The prism 
rangefinder couples to a wide selection of lenses...and provides 
micrometer accuracy in focusing. The bellows racks out to triple 
extension. Accessory backs are available for every kind of 
sensitized material. Bs 

For more details, visit your franchised Linhof dealer. 





r 
= XI. IT INT G PHOTO CORPORATION 

257-F Park Ave. South, New York 10, N. Y. 

Here’s 50¢ for my copy of the 

LINHOF PRODUCTS HANDBOOK. 


name ' Send 50¢ 














Get more information. Circle 456, page 77 
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PRED |U-OPLIGER 


HANDLES EVERY JOB 





Newly modified Presto-Splicer butt-welds mo- 
tion picture film, microfilm, acetate, mylar, 
Polyester, safety-base, paper .. . or any other 
kind of tape or film... AND INTERMIXES ANY 
OF THESE MATERIALS making a failure-proof, 
invisible weld that is literally the strongest 
part of the tape. Every splice you make will be 
a cleaner splice . . . a stronger splice... a 
PERMANENT splice, with 


PACS |C-SPLIGER 


Slide handle toward 
you as far as it will 
go. This brings the 
special Mylar* 
tape with 

thermal setting 
adhesive into 
position, 








Splice in the usual 
manner. Heat 
sets the adhesive 
but does not 
disarrange 
the molecular 
structure of 
the tape. The 
bond is perma- 
nent, stronger ™ 
than the film itself. 


Use the trimmer to 
remove the surplus 
tape. The entire 
procedure is 

so simple, 

so positive, 

that no spe- 

cial training is 
needed for your 
existing personnel. 


*T.M. €E. |. duPont de Nemours & Co. 
For further information, write 


PRESTOSEAL 
MANUFACTURING CORP. 


37-27 33rd Street 
Long Island City 1, N. Y. 


Export: Reeves Equipment Corp. 
P. O. Box 171, Pelham, N. Y. 





Get more information. Circle 481, page 77 
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MICROREPRODUCTION 


Rubbery checks snap back at the 
passer with microfilm on the job 


My friend the late George P. Mc- 
Carthy, founder of the Recordak 
Corp. and pioneer of commercial 
microphotography, by profession was 
a banker. He once told me that the 
idea of microfilm reproduction 
(though the term had not then been 
invented) came to him one evening 
when he had taken his wife to a 
movie. The silent films of the 1920's 
used title frames to carry the nar- 
rative and dialogue. If a printed 
title, he reasoned, could be photo- 
graphed on film and subsequently 
enlarged so that it could be read by 
a whole theatre full of people, then 
perhaps documents could be photo- 
graphed on motion picture film as 
well. He set himself the task of find- 
ing out. 

As a banker he realized the great 
possibilities in a process that would 
produce cheap facsimile copies of 
commercial documents, particular] 
of bank checks. The bank chock 
is as much a convenience for the 
bank as for the depositor but at that 
time there was one serious defect. 
This lay in fact that paid and can- 
celled checks had ultimately to be 
returned to the depositor with his 
statement. The only records of the 
transactions remaining with the bank 
were its own ledger or similar en- 
tries. A number of sharp operators 
were beginning to exploit this defect 
and the banks had not been able to 
develop an absolute defense. 


Money makes money 

One of the methods said to have 
been quite popular was most in- 
genious. After establishing a check- 
ing account and keeping it in oper- 
ation for a reasonable period of 
time, the customer would select a 
particularly busy period and present 
a check for some odd amount, say 
$871.23, and cash it. Quickly step- 
ping into another line he would cash 
another check for the exact same 
amount. Both checks were perfectly 
good. The depositor would then wait 


until his statement and cancelled 
checks were sent to him. After tear- 
ing up one he would complain that 
the bank had debited his account 
twice for the same check and de- 
mand restitution. The records made 
by the bank would show two checks 
but in the absence of facsimile proof 
it was difficult for the bank to de- 
fend itself. Various methods to com- 
bat this practice were evolved but 
none was foolproof until the advent 
of microfilm. 

This is not the place to relate the 
trials and tribulations that Mr. Mc- 
Carthy had to surmount before his 
idea became the practical and very 
lucrative business that it now is. The 
important thing is the fact that he 
had an idea and the knowledge of a 
business application that was novel, 
needed and completely practical. He 
had, moreover, the drive and energy 
to carry it over the rocky road to 
success. 


No magic in microfilm 

It has often been said, and can- 
not be too frequently repeated, that 
microfilm is a tool, not a panacea, 
and its application requires complete 
mastery not only of its many rami- 
fications but also full knowledge of 
the field in which it is to be em- 
ployed. In other words anyone in- 
tending to use microfilm in a par- 
ticular business field must be able 
to talk about the problems of that 
field with the professionals in it. 
A salesman desiring to sell micro- 
film for engineering drawings can- 
not know too much about engi- 
neering drawings and the problems 
encountered by the draftsman, engi- 
neer, systems man or administrator. 
The same facts hold true for any 
field. 

Once an application has become 
established in one area or for on¢ 
particular purpose, all manner of 
other applications will appear. Som« 
are practical and some are not. Ex- 
perimental work will usually provi 
out the value of an idea but the re- 
sult of the experiment must be 

(continued on page 24) 
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AUTOTRAG 


LEADERLESS LOADING, 
completely automatic process- 
ing, Dry-to-Dry of all types of 
photo - sensitive film or paper 
in either sheet or roll form up 
to 12 inches in width. The pro- 
cessing cycle is seven minutes. 
Film or paper rolls are wound 
on the take-up reels and sheet 
films are collected in a receiving 
basket. Another inimitable ex- 
ample of Fisher engineering 


For complete, detailed information on PROCESSALL systems write . . . 


“know how” is the PROCESS- 
ALL G-6-12 ROLL FILM PRO- 
CESSOR which executes com- 
pletely automatic processing, 
Dry-to-Dry, of any photo-sensi- 
tive film or paper in roll form 
up to 6 inches wide (Model G-6) 
or up to 12 inches wide (Model 
G-12) or simultaneous process- 
ing of more than one roll of les- 
ser widths. Tracking is of the 


self-aligning type. 


OSCAR FISHER COMPANY, 


BOX 426, NEWBURGH, NEW YORK. U.S.A 


WAST, 
IN@ dieting tvA.D 


PROC HSS GS 
{Oleg PAP thet... 





LEADERS IN AUTOMATIC PHOTOGRAPHIC PROCESSING 
FOR 20 YEARS . . . PIONEERS IN AN INDUSTRY THAT 
HAS “GROWN UP” 


Get more information. Circle 434, page 77 
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MINI-RAPID PROCESSOR DEVELOPS 
DATA DISPLAY FILM RECORDS-FAST! 


See your data display film records in 
minutes. Fairchild Mini-Rapid Film 
Processors give you automatic deliv- 
ery of negatives — developed, fixed, 
washed, dried —-commercial quality. 


16mm films up to 6 f.p.m. 
35mm films up to 4 f.p.m. * dual thermostat control 


Oscillograms, digital or analog dis- _ 
play, radar, meters, gauges, controls 
— any information display that you * leaderless daylight loading 
record on35or 16mm filmcan be read 
back just a few minutes after your 
film is inserted into the Mini-Rapid. 


Operation? Easy. Insert a few inches 
of film into the loading compart- 
ment, drop in spool, close door. 
Automatic transport takes over and 
does the rest. 


Write for illustrated specifications 
and prices to Industrial Products 
Division, Dept. IPD-4, Fairchild 
Camera and Instrument Corp., 
580 Midland Ave., Yonkers, N. Y. 








MINI-RAPID FEATURES 






capacity up to 400 feet 






* table top compactness 







completely automatic 
























* self-threading film transport 











Pre-packaged, pre-meas- 
ured liquid chemicals 
available from Fairchild 
means you don't have to —y 
add, reduce or measure ? ; 
ingredients. You simply my 
mix and load. No dark- 
room or special skills 
needed, either. 











INDUSTRIAL PRODUCTS DIVISION 


IRCHILD 


CAMERA AND INSTRUMENT 


CORPORATION 


Get more information. Circle 433, page 77 
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MICROREPRODUCTION 
(continued from page 22) 


weighed with real objectivity. Just 
because microfilm can do a particular 
task is no reason to use it; there 
may be another, better and cheaper 
way. At one time many business and 
industrial firms were encouraged to 
microfilm all the documents in a 
file in order to be able to discard 
the originals. There is something 
about a proposal of this type like 
having one’s cake and eating it too. 
Still a careful analysis of needs and 
uses of the file may reveal that many 
of the papers can be thrown away 
without microfilming, for the use to 
be made of the film copies would 
be minimal or nonexistent. Records 
management principles should go 
hand in hand with microreproduc- 
tion. 


Loaded or not, it shoots 

To continue, however, with bank 
checks, some interesting microfilm 
applications have developed for 
checks even before they reach a 
bank. Frequently merchants are 
asked to cash checks for their cus- 
tomers and despite usual precautions 
some of these have little or no basis 
in available funds; in other words 
they are almost pure rubber. De- 
vices exist which photograph a check 
and simultaneously the individual 
who presents it to be cashed. These 
are to be seen in department stores, 
super markets and the like. The very 
presence of the device will deter 
most professionals and many ama- 
teurs. Sometimes the camera does 
not even contain film but still serves 
its primary purpose. This is akin to 
waving an unloaded gun in front of 
a holdup artist, for in event of fraud 
Ts photographic record is invalu- 
able. 

The recording problems faced by 
those who cash checks in any quan- 
tity are formidable. Lists of the 
checks musi be made up manually 
including the name and number of 
the bank, the amount, name and ad- 
dress of the check casher and oth- 
er pertinent information. After the 
check is bank endorsed and stamped, 
deposit slips with bank numbers 
have to be prepared. With micro- 
film only an adding machine tape is 
usually needed. 

The basic reason for microfilming 
checks before they are sent to the 
bank is security against loss by theft 
or accident. Of course insurance can 
be procured to cover these contin- 
gencies and in small operations may 
prove to be less than the cost of 
filming; with the newly developed 
(continued on page 83) 
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Try it yourself... 


it’s the only way to judge 


We have made a lot of claims about the Nikon F, 
and others have, too — including many of your own 
colleagues. In fact, you may even have noticed how 
many of them have gone over to Nikon. 


It is hardly likely, however, that you, as a professional 
photographer, would rely upon this kind of evidence 
alone in the choice of your equipment. It is more likely 
that you would want to try the equipment yourself— 
handle it yourself — before you make up your mind 


That is why Nikon dealers, all over the country, are 
now asking you to come in. They want to give you 


every opportunity to try the Nikon F yourself. They 
want you to put it through its paces and get the feel of 
it in your own hands. And they want you to get the full 
significance of its handling ease and speed, its auto- 
matic responsiveness, and see the wealth of accessories 
which have made it the most talked-of ‘35’ of our time. 


Make it a point to see your Nikon dealer soon. It will 
help you recognize what it is that has made so many 
of your own fellow working photographers switch to 
the Nikon F. Nikon F with Auto-Nikkor f1.4 lens, $375, 
with f2, $329.50. For complete details write to Dept. evi2 


NIKON INCORPORATED, 111 FIFTH AVENUE, NEW YORK 3, N. Y. * IN CANADA: ANGLOPHOTO LTD., MONTREAL 8, P. Q. 


MAKERS OF LABORATORY AND INDUSTRIAL MICROSCOPES, IND'ISTRIAL OPTICAL INSPECTION INSTRUMENTS, PRISM BINOCULARS AND OTHER PRECISION OPTICAL EQUIPMENT. 


Get more information. Circle 475, page 77 





UNDENIABLY 


me —Finoot 


FINE GRAIN 
DEVELOPER 





Produces negatives of normal contrast 
and high resolution. Gives excellent 
results with all sizes of film. Increases 
emulsion speed, yet produces negatives 
of normal contrast. Fast—average 
developing time, 4 minutes at 70°. 


let’s you make enlargements 
of unequalled quality 


Make enlargements of “contact print” 
quality. Ethol UFG is used by thousands 
of photographers who seek the finest. 


PLYMOUTH PRODUCTS COMPANY, INC. 
CHICAGO 13, ILL. 


1770 W. BERTEAU ° 


Get more information. Circle 479, page 77 
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IN-PLANT 
REPRODUCTION | 


Herbert P. Paschel 


Business show not quite so busy, 
but does display a few new units 


In comparison with prior years, the 
1960 National Business Show (New 
York Coliseum, October 24 to 28), 
was not only a smaller show but 
also rather barren of new ideas and 
equipment for office copying and 
duplicating. Several items, however, 
are worthy of mention. It may be 
that we are in a period of consolida- 
tion, absorbing the rapid advances 
already made in the field of business 
reproduction. 

The ORIFAX “Model 202” is a 
combination of an auto-focusing 
copying camera and the mechanism 
for processing an electrostatic image. 
Copy and electro-conductive paper 
are loaded manually. Charging the 
paper (sensitizing), exposure and 
development are then performed au- 
tomatically. The delivered print, in 
an “unfixed” state, is then manually 
inserted in a heat chamber. Before 
fixing deletions can be made merely 
by erasing any unwanted image 
area. The output can be either a 
lightweight copy print or an offset 
master. Maximum image size is 8% 
x 11. The copyboard will take ori- 
ginal material up to 14 x 20. The 
camera will enlarge and reduce to 
any size within 55 per cent and 150 
per cent. 





The ORIFAX machine is a prod- 
uct of the Oriental Photo Industries 
Co., Ltd., Japan. The electro-con- 
ductive paper was developed under 
licensing agreement with Radio Cor- 







GRAPHIC ARTS 


poration of America (Electrofax 
Process). The latter is an adapta- 
tion of the well known Xerox proc- 
ess. While this device offers nothing 
radically new, the price, $4000, may 
prove attractive to those who desire 
an electrostatic copying and offset 
platemaking system. 

Source: Mitsui & Co., Ltd., 530 Fifth 
Avenue, New York, N. Y. 


Heat sensitive copying papers 

If you come up with a good idea 
and develop a successful product 
and business, you can be sure of 
one thing—it won't take long before 
you have plenty of competitors. Un- 
til recently 3M was the sole supplier 
of copying paper for their heat sen- 
sitive system (Thermo-Fax). Three 
new brands of heat sensitive paper 
were in evidence at the NB show, 
all advertised exclusively for use 
with Thermo-Fax machines. Among 
the claims made for the new papers 
were lower price, greater legibility 
and durability (greater resistance to 
heat and aging). 

The new papers are all of the 
opaque type; white on one side, 
dark on the reverse side. This is the 
type of paper that was first used 
with the Thermo-Fax process and 
later discarded in favor of the trans- 
lucent paper currently used. Reports 
have it that the field is now wide 
open and several other brands will 
soon appear on the market to chal- 
lenge 3M’s unique position. 
Sources: Instant Copy (Interchem- 
ical Corp.); Perfax (Perry-Sherwood 
Corp.); Calcop (Calor Copy Corp.). 


Good old neg.-pos. 

With the introduction of such 
methods as Gevacopy, Thermo-Fax 
and Verifax, it was reasonable to 
‘assume that the older, two-stage 
negative-positive system would be 
rendered obsolete. But no. Recourse 
to a single bath, stabilized proces- 
sing technique has given new life to 
the old method. The Royal Scot 
Stabilization Process was featured 
by Hunter Copymore Equipment Co. 

(continued on page 28) 
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CRONAFLEX: best engineering films you can use 











CRONAFLEX: Photographic versatility 


CRONAFLEX plus photography plus 
drafting equals the best combination 
for photo-drafting techniques. 
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o CRONAFLEX: Durability of CRONAR® base 

at CRONAFLEX copies are free of kinks 

of and tears. Its rugged and flexible base 

e adds years of life to your drawings. 
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" | CRONAFLEX: Superb drafting surface 

1€ Matted on both sides, CRONAFLEX accepts 

d pencil and ink, erases easily 

id without ghosting or affecting the surface. 

‘S- 

ts 

le 

ill 

al- 

m- 

od CRONAFLEX Engineering Reproduction Films are now being used to make out- 

».). standing reproductions of engineering drawings in shops everywhere. Shown 

here are three major reasons that help explain its success. There are more. 

oh ALL CRronAFLEX films are on rugged CRONAR* polyester base. This means 

ax they are dimensionally stable ...so stable that many companies use them for 

to exacting template work. CRONAFLEX intermediates provide faster print-through 

ge speeds and better resolution of detail because of the optical clarity of the base. 

be CRONAFLEX films are now available in four types: (1) Direct Positive 

‘se meus ar ore Film; (2) Contact Film; (3) Projection Film; (4) CRoNAFLEX Drafting Films. 

“- = 7 oc ty : : ~ Pi 

~d Better Things for Better Living It’s — most complete versatile line of engineering reproduction films you can 
h Cicely use. For more information, contact your Du Pont Technical Representative, or 

ot +0 OOS ares | write: E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department, 

ed Wilmington 98, Delaware. In Canada: Du Pont of Canada Limited, Toronto. 

Oo. 

‘ * Du Pont’s trademark for its polyester photographic film base. 

Get more information. Circle 427, page 77 
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.. If you Reproduce Anything 
ld LOW ROTC FV ads | (09-9 Hf ip arer 


THERE IS ONE PRECISION COPY CAMERA COM- 
PACT ENOUGH, PRICED LOW ENOUGH ... and 
VERSATILE ENOUGH...TO DO THE JOB BETTER!! 


COMPARE Pre, 


EXTREME REDUCTIONS 


Y Ws 
.G ‘ie 

a. 
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FEATURES 






maretetanes. OF EMlanoemsn 
A 6X vs 

BACKs— Scaling oS “. + Makes FOLD 

Accommodates Nap wi Copy to 3” a “AWAY copy EASEL 

Film Si Cc with INTER. 24 x 24” og 

17 zes from HANGEABLE .* 24” Copy Board 
x 22” to 21% LENS “BIG away for Reall 

x 3% For Ver. Feature! ‘BIG’ ally 










WwW 
Satility ang all Easel Jobs! 


Economy! 
OFFSET MAST 
Maker 
— Ektalith, 
Met hoa vaert 
s. 
Ready Ser oe: 
the MOBILE 
Press! OPERATION 
Ready to Shoot 
PRECISION Any Job Any. 
EASY-10.use Retrecennm 
— wheels! ee 
ARD”— . 
Independ 
ent, VERT, 
ge less “Im. setae neareane ALL PURPOSE PERFORMER: 
entering” .“XPloded View.” for Copy; 
teed Viewing be imensional Sane and Reducte Enlarging 
osition! lees “Bontained Shadow to ll x 14” f Negatives 
: ack-lightino” fF: : r Any R 
inates Outline’ Elim- bea nae Needs . - 


k Scre 
Fully Guaranteed!’ — 





NO. OTHER ALL-PURPOSE CAMERA — 
HAS WON SO MANY FRIENDS SO QUICKLY! FREE 
or to arrange for a 132 Page 
ds [e} fe) 
TOOLS 
CATALOG 


Write us for detailed literature .. . 


demonstration through your dealer. 


Burke & James, Inc. 


321 SOUTH WABASH AVENUE © CHICAGO 4, ILLINOIS, USA 


Get more information. Circle 412, page 77 








New POST Diazo Materials 


SELECTOR CHART... 


can be used to lower costs, raise 
productivity. Chart compares base 
stocks, image colors, printing speeds, 
correction techniques . . . all the 
factors to make choosing the proper 
diazo product a quick, simple task. 
Write for your copy. 


tells how to use fast, low-cost white- 
print materials and equipment to 
solve many copying problems 
throughout your company. 

Get your free copy of this valu- 
able reference guide to learn where 
and how diazo sensitized products 


THE FREDERICK POST COMPANY 


3660 N. Avondale Avenue « Chicago 18, Illinois 
Get more information. Circle 480, page 77— 
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From one to any number of copies 
can be made with their system with 
the same speed and ease as other sys- 
tems. For multiple copies from one 
original a negative is first made. 
From this as many positives as de- 
sired are then made by repeating 
the exposure and developing cycles. 
Single, readable negative copies can 
be made in one step. The stabiliza- 
tion process, it is claimed, makes 
either negative or positive copy a 
permanent record. Negatives can be 
stored and reused indefinitely. 


Silk screen press 

An inexpensive ($69.50), flat-bed, 
hand-operated silk screen press of 
simple but effective design has a 
potential for a wide variety of ap- 
plications in industry. 

Although its primary function is 
as a hand-operated mimeograph du- 
plicator (it actually uses mimeo- 
graph stencils) the DUPLI-GRAPH 
permits applying an ink image to a 
wide variety of flat surfaces. Thus 
it can be used to print on paper, 
card stock, metals, plastics, wood, 
cloth, glass, etc. Such items as dials 
and nameplates, for example, can 
easily be produced. The machine 
permits transferring an image to ma- 
terials as thin as paper and up to 
several inches in thickness. Since 
the screen frame can be unhinged 
it becomes possible to print circuit 
diagrams and maintenance instruc- 
tions directly on equipment housings. 





Dupligraph 


The press is designed to take any 
standard typed, hand drawn or elec- 
tronically cut mimeograph stencil. 
With some improvisation, other 
types of stencils could undoubtedly 
be used. Additional screen frames 
are available which could be used 
for making regular silk screen sten- 
cils by the photo-stencil method. 
Source: Identification Systems Co., 
246 Fifth Avenue, N. Y. C.—THE END 
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Imagine...a complete offset duplicating 
department in a room this size! 


OFFSET 


DUPLICATOR OFFICE CAMERA 


"Team up your offset duplicator with an office 
camera and new Kodak Ektalith Units . . . make 
either photo offset masters or direct paper copies of the 
widest variety of documents—enlarged, reduced, or 
same size as originals! 

New Kodak Ektalith Loader-Processor ends need 
for a large processing area or darkroom. Lets you 
load high-speed Kodak Ektalith Transfer Paper 
and process it in roomlight after camera exposure. 
Attached Ektalith Transfer Unit puts image on 
low-cost paper master which gives you hundreds 
of sharp duplicator copies. Entire process takes less 
than 2 minutes! Job’s as clean as it is easy, can 
be handled by anyone in the office with a minimum 
of training. 

Companion Kodak Ektalith Copy Unit lets you 
make up to 15 photo-accurate paper copies directly 


K ODA K 


e 
Hiktalith .. puts you ahead in offset 


“MeEtrTeH oO DO 


DECEMBER 1960 


KODAK EKTALITH 


KODAK EKTALITH s COPY 
LOADER-PROCESSOR "3 UNIT 





One person can handle almost any office duplicating job 
with this compact, economical Kodak Ektalith Method installation 


without making masters or running your dupli- 
cator. ..is ideal for systems work. 

Now you can reproduce practically anything 
printed, typed, written or drawn—quickly, con- 
veniently, and at low cost. You can copy all 
line work and a variety of halftones—all kinds 
of pen, pencil, or crayon writing in almost any 
color. Solid images are reproduced next to fine 
detail without mottling. Masters require little or 
no clean-up time, are easily corrected prior to 
running. 

Free booklet gives details on Ektalith 
Method and equipment for roomlight 
or darkroom installation. Call your 
Kodak Ektalith dealer or write Eastman 
Kodak Company, Graphic Reproduc- 
tion Division, Rochester 4, N. Y. 
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j ape Canaveral. Exciting words that sum 
ey < . 
° up the latest of man’s restless explorations of worlds but 
a 
e dimly seen. Here is a frontier where the stakes are 
ar 2 
the highest in-history—mastery of space. The tools 
“. * 
- of these piorieers include the camera, the eye of the 
. 
’ twentieth century. Over 400 people—still men, 
» 
- | 
| 
"RR movie photographers, chemists, technicians, scientists, 
x 
inhabit the world that photography has made. Through 
| 
*.» their efforts, the camera reveals and explains. 


This is probably the most intensive application of 





a. photography to one problem in the world...what happens 
when you fire c rocket. The only way to find out is 


to take its picture, the assignment handled by... 





PHOTOGRAPHY AT 
CAPE CANAVERAL 














: ange Photography has one assignment: 


photograph everything that takes place at Cape 


Canaveral. There are no second chances. Every 


shot must be good on the first take despite 


heat, explosions, bugs and humidity. Using 


top photographic talent, good equipment and 


superb organization, the job is accomplished 


Photography at Cape Canaveral is 
twins; one being Metric Optics, the 
other, Range Photography. Apart 
from using different cameras, the 
two sections are separated not only 
by the organization chart but by 
their assignments. 

As far as Metric Optics is con- 
cerned, photography is only a 
means to an end. It is the best 
way, at present, of recording data 
on the behavior of missiles in the 
air. As it is, the demands for data 
are pushing against the limits of 
photography and driving it toward 
an eventual marriage with elec- 
tronics to pierce the limits. 

Range Photography, on the other 
hand, is responsible for making a 
complete photographic record of 
everything that is going on at the 
Cape, from the umpteenth visit of 
a not-so VIP to the successful re- 
trieval of a data cone section 5000 
miles from the home-base launch 
pad. In between there are such 
jobs as tracking, PIO work, train- 
ing films, audio-visual briefing ma- 
terials, etc. If it is photographic, it 
is Range Photography. 

The two sections are completely 
independent of each other. About 
the only time they come together is 
at the tech lab at Patrick Air Force 
Base, some 15 miles north of the 
missile range. Patrick supplies ad- 
ministrative and logistical service 
as the headquarters of the Air 
Force Missile Test Center. Cape 
Canaveral is the Atlantic Missile 
Range where the actual tests are 
made. It has about the same re- 
lationship to Patrick Air Force 
Base as any rifle range might have 


to the training command using it. 

Exposed film from both sections 
is developed at Patrick as part of 
the control system used to mini- 
mize operational variables and in- 
sure a high standard of quality 
despite extremely variable light 
and climatic souaiiena. 

To cameramen used to some de- 
gree of control over their exposed 
negatives, this separation between 
field and lab (a separation which 
is not only geographical but func- 
tional and administrative) ma 
seem a difficult relationship to bees | 
with. In a way it is; there is no way 
of using the lab to make up any 
photographic deficiencies. This, 
however, was the method behind 
the apparent madness. 

One of the first elements in good 
engineering practice is to reduce 
variables until there is only one 
factor which must be controlled. 
This is exactly what was done. All 
processing at the Tech Lab is rig- 
idly standardized and constantly 
checked. Therefore, any deficien- 
cies will be due to photographic 
practice at the range rather than 
lab practice. In some cases, the 
extremely uncertain conditions un- 
der which pictures must be made 
are responsible for poor photo- 
graphs. In other cases, it may be 
photographer’s error or a faulty 
operational system. By making sure 
errors are possible in only one area, 
picture taking, quality control en- 
gineers can isolate and remedy the 
cause more quickly. 

This system, with its rather strin- 
gent SOP’s and control systems is 
necessary for one basic reason: the 








RANGE PHOTOGRAPHY (continued) 


pictures made by both sections are 
extremely important and, in many 
cases, can never be duplicated. If 
a missile blows up on the launch- 
ing pad, the photographic record 
can help tell why. If it veers off 
course and has to be destroyed, the 
camera can help tell why. But if 
there are no pictures, regardless of 
reason, then the whole test was a 
waste. Canaveral is a test center, 
not an operational base. If the fail- 
ures and successes are missed be- 
cause of poor photo performance, 
the whole program may just as 
well have never taken place. Pho- 
tography is not only indispensable, 
it must & infallible. 

Both sections are not only serv- 
ice units for base operations but 
supply range users with photo cov- 
erage. A range user is one of the 
more than two dozen firms which, 
in some way or another, have con- 
tributed to the development of the 
missile being tested. The role of 
these firms varies from a prime 
contractor who makes the air frame, 
the body of the missile, to a sub- 
contractor who may supply a tim- 
ing device for one of the control 
systems. The extent of the partici- 


Supply Area in Hanger G, center of Range Photography activities. Despite 


pation is relatively unimportant in 
terms of photo coverage. Under Air 
Force contracts, they are all en- 
titled to photographic coverage ap- 
propriate to the activity. 

The type of coverage may vary 
because of the customer's needs. 
One firm may want a complete 
documentary of the test operation 
for use in a public relations film. 
Another firm may just want to re- 
cord the operation of their com- 
ponent in the missile, not caring 
about the test or pre-test pro- 
cedures. With some firms, a hand- 
held newsreel-type film is sufficient; 
others may want a Hollywood treat- 
ment. With some, a pictorial film 
of the bird in flight is adequate. 
Other customers may want a com- 
plete report on the navigation of 
the missile in flight. Regardless of 
the requirement, the two photo sec- 
tions at Cape Canaveral have to 
serve these customers. Much of the 
burden falls on Range Photography 
because its assignment is the more 
inclusive of the two. 

Range Photography is divided 
into four sections, each of which 
covers a definite area of photo op- 
erations. Planning, coordination, di- 
rection and communication are 
handled by Photo Operations, 





huge amounts of equipment, requirements for complete coverage strain resources. 


headed by Dave Kovljain. Pro- 
curement, storage and maintenance 
of equipment is handled by Photo 
Facilities, headed by Alex Mahan. 
The actual camera work is han- 
dled by two sub-sections, Pictorial! 
Services, headed by Robert Tschie- 
mer, and Range Tests, under Paul 
Baumforth. Managing all Range 
Photography is John Piszczeck, a 
former RCA engineer. He joined 
the RCA Missile Test Project in 
1954 and was named Manager 
RCA Range Photography, in 1959 

Planning for this coverage is han- 
dled by Photo Operations. This sec 
tion receives all requests for cover- 
age and coordinates them, planning 
the type and amount of equipment 
needed, locations, personnel, field 
communications, etc. All require- 
ments are entered on a master Pho 
tographic Coverage Plan which 
lists the equipment needed, the 
data to be obtained, the type of 
film used and in what amount, the 
operating conditions and the de- 
sired results. For example, if PIO 
requires pictures of fueling opera- 
tions, the PCP may call for a 35mm 
Nikon with £/1.4 lens, Plus-X Pan 
film, handheld and used at the 
launching pad. On the other hand, 
there may be a call for docu- 






Timers used for firing cameras by 
remote. A box controls two cameras. 





Cable. Miles of cable are laid during 
a test for automatic camera firing. 
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mentary coverage of the launch and 
missile flight. Ths may require a 
high-speed camera, mounted on a 
tripod at a specific point, remote- 
controlled from the blockhouse. 

Once the planning is underway, 
it is up to Photo Facilities to pro- 
vide the equipment. This assign- 
ment covers not only storage and 
issue but repair and procurement. 
There are about 30 people in this 
section, including 14 persons in 
the repair shop. 

Alex Mahan, manager, estimates 
that he has about $5,000,000 worth 
of equipment on the shelves of 
Hangar G, center of photo activi- 
ties at the Cape. This includes still 
and movie equipment for Nikons 
and Graphics, Mitchells and Eye- 
mos, Arriflex, Millikin, Fastax, etc. 
Film costs run well over $50,000 a 
month, about 85 per cent of it be- 
ing used by Range Photography. 
The cameras are stored along rows 
of shelves, lockers and bins. Film 
is kept in an air-conditioned van 
with temperature and humidity 
controlled to be as close to outside 
conditions as possible. The variety 
of film used matches the variety of 
cameras; Panatomic-X, Super Hy- 
pan, Linagraph Shell Burst, Su- 
perior, Polaroid, Ektachrome, etc. 
The impression derived from a tour 
through Hangar G is that some- 
body decided they needed certain 
items and ordered three dozen of 
each. Actually, cost-control is im- 
portant and repairs and improvisa- 
tions are more common than pur- 
chase orders and authorizations. 

Photo Facilities begins issuing 
equipment hours before the sched- 
uled test. They must match all 
specifications as listed on the mas- 
ter PCP. If a 835mm movie camera 
should have a 120mm lens, it has 
a 120mm lens, not a 90mm or 
135mm. An average of ten pieces 
of equipment goes with each cam- 
era—filters, tripod, extra lenses, 
holders, film magazines, etc. All of 
this equipment has been inspected 
and repaired, if necessary, by the 
repair department before being put 
on the shelves for re-issue. 

Once the test is over, all cameras 
and equipment are checked for pos- 
sible damage. Very often, the dam- 
age is slight, such as mosquitoes 
in the viewfinder of a movie cam- 
era or sand in a Raptar shutter. In 
this case, the repair shop does the 
necessary work. Sometimes, how- 
ever, the damage is such that only 
a complete rebuilding will bring 
the equipment back to life. This 





Casualties. These Busch press cameras survived test firing, but not well. Re- 
pairman (below) adjusts film gate of magazine from high-speed camera. 


may happen when an explosion 
knocks over a camera tower or 
when there is a mishap and the 
cameras on the pad are hit by a 
flying missile. If the estimated re- 
pair cost is excessive, about 2/3 
or 3/4 the original price of the cam- 
era, the damaged item may be 
scrapped. If there is a possibility 
of repairing without excessive cost, 
it is handled by the shop, or by the 
manufacturer of the item. 

In addition to repairs, the shop 
may modify cameras to serve the 
purpose better. For example, tim- 
ing devices were built into one 
movie camera. Another modifica- 
tion is changing the aperture of 
movie cameras from Academy 
standard to full frame size. (Acad- 
emy standard is slightly smaller to 
allow for a safety factor. However, 
this is not needed for instrumenta- 
tion purposes.) On some _ high- 
speed cameras, the rotating prism 
is replaced by an_ intermittent 
prism for special requirements. 

Some cameras are charged out 
personally but most equipment is 
charged out to a test function. The 
reason is that the large amount of 
equipment involved and the un- 





certain length of the test make per- 
sonal signatures too slow a method 
for charge-out. Ideally, what goes 
out comes back in. While this is 
not always the case, missing equip- 
ment is quite rare. 


The equipment supplied by 
Photo Facilities is used by the two 
operating sections, Range Tests 
and Pictorial Services. The former 
has the responsibility for complete 
documentation of all tests, includ- 
ing engineering sequential footage. 
The latter is responsible for gen- 
eral photo coverage of activities at 
the missile test area. 

When cameramen of Range Tests 
pick up their equipment, they take 
it out to one of an average of 26 
camera locations used for a test. 
The equipment varies with the lo- 
cation. Close to the missile are 
high-speed Millikins and Fastaxes 
to record ignition, release and other 
events preceding lift-off. Around 
the launch area are 16mm, 35mm 
and 70mm cameras, from Cine Spe- 
cials and Mitchells to Hulchers and 
Photo-Sonics. Some of these cam- 
eras are on towers while others are 
on tripods whose legs are rein- 
forced with sandbags. All have 
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RANGE PHOTOGRAPHY (continued) 


various lenses, films and operating 
speeds to record particular details 
of the test. Each camera fills a dif- 
ferent requirement for information. 
There is no duplication so that if 
there is a malfunction, the data 
which that piece of equipment was 
supposed to get will be missing, 
making the test record incomplete. 
‘Further back; about % mile from 
the launching pad, are mobile 
tracking cameras. These are 16mm 
and 35mm movie cameras, both 
regular and high-speed, used with 
long focus lenses, 20 to 120 in. They 
are used on converted .50 calibre 
machine-gun mounts and are sight- 
ed by the operator using very slight 
movements on the control handle. 
Because of the narrow angle of 
view of these lenses, the operator 
must be quite skillful to avoid los- 
ing his target. The cameras and 
mounts are exercised daily to pre- 
vent both man and machine from 
tightening up for lack of use. 
Each cameraman is assigned to 
a particular tracking camera so 
that he learns its eccentricities and 
gets the “feel” of the instrument. 
While the major concern of 
Range Tests is the preparation and 
operation of the missile, the cam- 
eramen of Pictorial Service are get- 
ting still and movie coverage of 
the event from the news aspect. 
These pictures may show anything, 
from the strain on blockhouse per- 
sonnel during the countdown to 
the beauty of a missile at lift off. 
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A minor paradox of photography 
at the Cape is that some of the 
finest photos of the most advanced 
technology, missiles and rockets, 
have been made with the classic 
form of camera, the 8 x 10 view. 
Among the still men, Chuck Rogers 
has gained a fine reputation for his 
pictorial work, done mostly with 
the 8 x 10 Deardorff. 

An unusual aspect of the pers- 
sonnel set-up at Canaveral is the 
unionization of the photographers 
working there. The contract is held 
by Local 666 of IATSE, a Chicago 
local. Under this contract, the union 
has three days in which to fill any 
vacancies which might exist in the 
Cape Canaveral photo staff. If, 
within three days of notification, 
the union cannot send anyone 
down, RCA is free to hire photog- 
raphers on the open market. 

The pay scale at the Cape is 
the union scale at Chicago, rang- 
ing from $130 for second camera- 
men to $210 for directors. Leaders 
and coordinators are not unionized, 
being considered part of manage- 
ment. One of the minor reasons for 
unionization, incidentally, was to 
secure a more uniform job and 
wage classification since men of 
varying skill and experience were 
often hired for similar jobs at simi- 
lar pay. Another factor was work- 
ing conditions. 

While the work at Cape Canav- 
eral is interesting, it is not exactly 
a photographer’s paradise. Most of 
the photographers interviewed 
menticned the one workload, es- 





Problems. (/. to r.) Dave Kovljain, Photo Operations manager, Jack Piszczek, 
Range Photography manager and Tony della Bova, director, discuss coverage. 


pecially in terms of hours worked 
or spent on a job. Frequently, there 
would be “holds” on a test which 
might add several hours to what 
could have been a one hour assign- 
ment. (A “hold” is an interruption 
in the count-down prior to launch- 
ing a missile caused by a last-min- 
ute repair or inspection or any 
other condition which might cause 
the missile to malfunction. When a 
hold is announced, the count-down 
stops. When the discrepancy is cor- 
rected, the count-down resumes 
from where it stopped.) On the 
management side, this condition is 
reflected: in mounting overtime 
costs. The extreme temperament of 
the subjects is one factor in or- 
ganizing a shift system so as to 
get maximum photo coverage with 
a minimum of overtime charges. 
It does not always work out as 
planned; many photographers have 
been on jobs hours after they were 
scheduled to go off duty, waiting 
for a missile to be launched. 

Other problems faced by cam- 
eramen include weather and hu- 
midity. Often it is so damp that 
cameras left on the field for remote 
operation are found full of water. 
Insects and small animals find cam- 
eras ideal for light housekeeping. 
Scotch tape has become one of the 
biggest items in the photographic 
supply catalog, serving as a gen- 
eral sealing, protective and odd- 
job gizmo. 

A skirmish over 35mm was an- 
other engagement in which the de- 
cision went to the cameramen. 





Chuck Rogers, pictorial ace of the 
photo section, examines color shot. 
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Many still photographers felt that 
the 4 x 5 box was unnecessarily re- 
strictive, making it more difficult 
than usual to take adequate cover- 
age of Cape Canaveral activities. 
The pictures seemed to lack the 
oomph or impact enjoyed by 35mm 
shots. Finally, permission was 
granted to get Nikon Reflex outfits. 
It was argued that the faster lenses 
(£/1.4 versus f/4.5) and the ease 
of handling would more than make 
up for any loss in print quality re- 
sulting from small negatives. While 
there is nothing definitive yet, ru- 
mor has it that claims made on be- 
half of the 35 are proving true. 

Scratch any cameraman and you 
will find a gadgeteer and an inno- 
vator who tries to improve on the 
store-bought product. This is as 
true of Cape Canaveral, where 
equipment runs into the millions, 
as at the local paper where a bat- 
tered Graphic continues to breathe 
against all laws of man, nature and 
mechanics. Most of the innovations 
are efforts to meet the unusual 
challenges presented by the birds. 
No matter =< fast a shutter is, it 
could be faster. No matter how 
sharp a lens is, it could be sharper. 
No matter how fast a camera can 
operate, it could be faster. 

The Speed Graphic focal plane 
shutter has a top speed of 1/1000 
sec. By narrowing the slit in the 
shutter curtain, 1/2000 sec. is ob- 
tained. An increase in tension of 
the shutter spring and the top 
speed goes to 1/3000 sec. 

(continue on page 62) 
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One of each. Test film is delivered 
to Hanger G for processing at lab. 
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PHOTOGRAPHY AT 
CAPE CANAVERAL 








issile behavior can 
IVI be plotted from in- 
flight photos carefully 
made to permit accurate 


analysis through matching 


camera, subject positions 


Basic to any testing process is 
the acquiring and interpretation of 
complete data which can be used 
for further testing and develop- 
ment. This is especially true as the 
tests increase in complexity and ex- 
pense. Probably the top of the test- 
ing pyramid, as far as large scale 
programs go, is the missile testing 
conducted at the Air Force Missile 
Test Center and the Atlantic Mis- 
sile Range, Cape Canaveral. Here, 
test data is not only vital but it can 
become irreplaceable should the 
missile be destroyed in the testing 
process. Data collection is accom- 
plished using several methods. Not 
the least of which is photography. 

Data acquisition by photogra- 
phy is handled by Cape Metric 
Optics, the second of the two photo 
groups at the range. Unlike its 
cousin, Range Photography, the end 
result as far as Metric Optics is 
concerned is not the picture that 
is made, but the information which 
that picture can convey. 

This information involves the 
flight characteristics of the “birds,” 
divided into two general categories. 
The first concerns spatial relation- 


ship; how fast does the missile 
travel and where does it go? The 
second data group is concerned 
with attitude; specifically, how the 
missile behaves while in its trajec- 
tory. This information includes 
yaw, roll and pitch. 

These are nautical terms which 
mean the same applied to ships or 
missiles. Yaw is the side-to-side 
movement which tries to divert a 
moving body from its proper 
course. Roll is the up-down-turning 
movement familiar to all seasick 
sailors. Pitch is the up and down 


movement, similar to that made by 
a ship as the bow buries itself in 
an oncoming wave. Ideally, a mov- 





saloons 


R. P. Murkshe, Metric Optics man- 
ager, is trained as an engineer. 





ing body should travel a true path. 
In practice, this ideal is approached 
but is very seldom attained. 

The two categories, spatial and 
attitude, comprise the body of 
Metric Data, “the recording of 
events by photo/optical instru- 
mentation with appropriate space/ 
time coordinates to form the basis 
for accurate measurements subse- 
quently presented as numerical or 
graphic data.” 

Metric optics, in short, is the 
making of photographs at suitable, 
fixed times from known positions. 
By comparing the photographs with 
the cooordinates, the flying char- 
acteristics of the missile can be de 


ROTI installation, one of three, is air- 
conditioned and highly automated. 
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termined. The degree of accuracy 
depends upon the position of the 
cameras, the quality of the instru- 
ments and the ability to interpret 
the data recorded on the pictures. 
Cape Metric Optics is concerned 
with the first two phases, the ac- 
quisition of data (through its cam- 
eras) and the recording of data 
(on the proper type of film). The 
processing of the film itself and the 
reduction of the data from film to 
usable form, are the responsibilities 
of sections at Patrick Air Force 
Base some 15 miles away. 

The need for extreme accuracy 
has led to the development of 
highly specialized precision equip- 
ment to handle the desired data- 
gathering functions. Each piece of 
equipment handles a specific data 
acquisition responsibility; there is 
no duplication or overlap. 

Precision can be translated into 
dollar signs and the per capita in- 
vestment for each of the 55 men in 
Cape Metric Optics must bé among 
the highest in the photographic 
world, averaging about $70,000 
apiece. The value of the total in- 
ventory is estimated at over $4,- 
500,000, with such specific items 
as ROTIs at $580,000, IGORs at 
$160,000 and Ribbon Frame cam- 
eras at $43,000 each. 

What does the taxpayer get for 
this money? He gets an instrument 
capable of giving missile positions 
over a 5000-mile range to an ac- 
curacy measured in fractions of an 
inch. In the go-for-broke world of 





IGOR shares its long-range tracking 
with ROTI, has 30 to 120-in. lenses. 


missiles and rockets, such accuracy 
is essential regardless of cost. 
Supervising the operation is R. P. 
Murkshe, a veteran of eleven years 
in missiles. (This field is only about 
15 years old as far as veterans go; 
pioneers are those who fooled 
around with rockets before World 
War II.) Like many photo supervis- 
ors at the Cape, he is an engineer 
rather than a photographer, former- 
ly an optical engineer in RCA’s in- 
strumentation engineering section. 
The large number of engineers 
in RCA’s photo operations reflects 
the highly technical nature of the 
work done, where picture-taking is 
almost a by-product of research. 
Many of the people in Metric 
Optics were electronics-types who 
learned photography, rather than 
purely photographic people. Actu- 


ally, a new type of technical hybrid 


is being developed through exten- 
sive training programs, who can 
handle the complex electronic-pho- 
tographic systems used in missile 
photography. This job includes not 
only operation but basic mainte- 
nance. (More complex problems 
are referred to base shops or back 
to the camera manufacturer.) The 
maintenance times vary with the 
equipment, but at least 25 per cent 
of the available man hours are 
spent on this function. 

With the variety of climates 
(heat and humidity) plus fungus 
and assorted animal and insect life, 
keeping equipment in first-class 
condition is a problem. The astro- 


ROTI is highly accurate long-range 
tracking and photographic instrument. 





domes which house the ROTIs, 
for example, are de-humidified and 
carefully air conditioned so that 
the weather inside the dome and 
outside is the same. This helps 
avoid shock which can throw the 
delicate instrument out of align- 
ment. Daily cleaning and dry runs 
are necessary to keep the tracking 
mounts operating smoothly. 

Despite problems of environ- 
ment, the requirements of the range 
users can be met satisfactorily 
because of careful organization, 
skilled personnel and standardized 
procedures for operation and qual- 
ity control. As with all Cape pho- 
tography, the basic requirements 
are established by the users, or 
customers, rather than by the sec- 
tion itself. In the case of Metric Op- 
tics, photographic coverage starts 
when the missile contractor sup- 
plies the planned trajectory of the 
missile to be tested. In addition to 
fixed stations, mobile stations are 
set up at carefully plotted sites. 
The sites are selected to give the 
most complete coverage possible of 
the flight path. The careful plot- 
ting is necessary so that the location 
of the missile in flight can be 
charted at any given time by refer- 
ring to known positions. 

Teams are sent out a day early, 
if necessary, to set up the equip- 
ment and make sure it is operating 
perfectly. The type of equipment 
used and its position during the 
test are decided by the Meiric 

(continued on page 64) 











SANDIA telescope, like all Metric 
Optics gear, tracks and photographs. 
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PORTFOLIO (continued) 


he tends his cranky infant, wondering what the first words will be. 


Sometimes the answer is a triumphant roar as the missile streaks 
skyward. Sometimes it is a frustrating bellow of pain as it blows 
up on the pad. Both answers are. important. The successes encourage, 


the failures instruct. And always, man tries until he succeeds in 


ushering in a new era, the age of space. Here it is, being born. 
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inematography is a big business at Cape 


Canaveral, and all the miles of missile footage 


which record America's space efforts in the South 


Atlantic funnel through this elaborately equipped 


and expertly run motion picture laboratory, 


which has established a reputation for maximum 


quality while fighting time and environment 


The manager of Photographic 
Processing at the Atlantic Missile 
Range is enthroned in a hot seat. 
He works for the RCA Service 
Company but he answers to the 
Air Force, the missile contractors 
and subcontractors who bring their 
precious brainchildren to Cape 
Canaveral for testing, the data 
processors and RCA’s own photog- 
raphers who are forced to trust to 
the lab for their finished products 
and therefore their professional 
reputations. 

This is only part of the squeeze 
that can raise the temperature in 
Gaver M. Power’s air conditioned 
office in the Technical Laboratory 
Building at Patrick Air Force Base. 
The volume is not inconsequential; 
about $60,000 worth of original 
missile footage pass through the 
hands of Powers’ staff. The spoil- 
age in processing must be near 
zero, because spoiled footage may 
mean the waste of a test, the cost 
of which makes that film bill look 
like peanuts. Likewise there is 
time pressure. A lag in the deliv- 
ery of news footage or prints can 
eliminate their value, and delays 
in the delivery of technical footage 
can delay America’s space tech- 
nology. 

Powers is not a photographer. He 
is an electrical engineer by train- 
ing and an administrator by trade. 
His main function is delegating 
responsibility to photographic tech- 
nicians, whose training and ex- 
perience are formidable. The main 
divisions under Powers are a cine 
lab and a still lab (see page 50). 

Wallace F. Bischof, an RCA 
Service Co. chemical engineer who 
has since moved from the Cape to 


conquer new worlds, explained the 
technical aims of the cine lab. “We 
want the photographer to regard 
all the processing we do—Eastman 
Color Negative, Anscochrome and 
Super Anscochrome and black-and- 
white film—the same way the 
public regards the processing of 
Kodachrome.” That is, the process- 
ing achieves the very best results 
possible with the material, and it is 
immutable. The photographer can’t 
second guess his exposures with 
fudge factors in the processing; if 
anything's awry it falls on the 
shoulders of the photographer or 
the camera. He'd better make sure 
his camera operates properly and 
his exposures are right. 

Likewise the customers—the Air 
Force and the range users—must be 
convinced by good deeds that the 
processing in the lab is at least al- 
most perfect: all the footage shot 
by range photography and metric 
optics funnels through the cine lab. 
The Air Force has established this 
monopoly in the interest of econ- 
omy and secrecy. It keeps tabs on 
the costs, and it has a good idea 
of the charges for processing. 

The means to these ends are 
good equipment and good people. 
RCA stints on neither. 

The cine lab, now approaching 
its second anniversary, was de- 
signed, manufactured and installed 
by the Houston Fearless Corp. ac- 
cording to specifications set up by 
the Air Force on plans made by 
the RCA staff. 

There are five color processing 
machines. One of the 16/35mm 
handles the Eastman Color Nega- 
tive (5248), the Eastman Color 
Intermediate (5253) and Eastman 












CINE LAB (continued) 


Color Internegative (5382) film. A 
second machine processes Eastman 
Color Print film (5382). The latter 
is the documentary footage de- 
livered to the government and the 
range users. Original footage stays 
at Patrick Air Force Base. Solutions 
common to both precesses are re- 
circulated to their respective re- 
plenishment, filtration and temper- 
ature control tanks. 

A similar set-up is used for the 
engineering films, which are shot 
and duplicated on Ansco emul- 
sions. One 16/35mm _ machine 
processes Ansco Duplicating Color 
Reversal films (Type 238-538) and 
one each of the 16/35 and 35/70 
units handles Anscochrome films 
(Types 525 and 531). 

There are six black-and-white 
machines. Four handle high con- 
trast tracking films in sizes from 
16mm to 70mm. One is used for 
normal contrast 16 or 35mm film 
and one machine takes 16 or 35mm 
print films. 

Using engineering techniques, 
Powers and his staff have analyzed 
the production potential of these 
machines as well as the duplicating 
operations. A schedule for maxi- 
mum production hangs on the wall 
of the production manager, Jim 
Stuart, Sr. Ironically, if he is snowed 
with work, Stuart has an easy time 
of it. He simply makes sure that his 
wall chart schedule is lived up to 
and he is sure that all footage shot 
at the Cape will go through in 
three days and that he can guar- 
antee delivery in five days consid- 








Moviola absorbs attention of Gaver M. Powers (standing), 
Anton Ponyetsky and W. T. White, Sr., in cutting room. 
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ering make-overs of prints or 
dupes. When things are slow, he 
adds some grey hairs solving the 
question, how can he slice a few 
hours or days off the schedule. 

One of the biggest production 
hurdles is the fact that there is a 
great deal of color .duplicating 
work. Unlike the average commer- 
cial installation, however, only a 
relatively few duplicates of each 
master is made. On a certain se- 
quence only a missile contractor 
and one subcontractor may be in- 
terested in the film. Yet they right- 
fully expect regular commercial 
quality in their film. Now if in- 
stead a hundred or a_ thousand 
prints of this footage were re- 
quired, the time and cost of a few 
test prints would be insignificant in 
terms of the total order. This is 
anything but the case when only a 
few duplicates are involved. 

The cine lab manages to slip 
through the horns of this dilemma 
with a recent, impressive, and ex- 
pensive device. It is a Hazeltine 
Color Analyzer. It is a well-instru- 
mented closed circuit color tele- 
vision system. The operator sits at 
a console about 10 ft. from the 
screen. He threads color negative 
camera film into the _ console, 
presses a switch and sees a positive 
color image on the screen. Inde- 
pendent controls for each of the 
three photographic primaries are 
at his fingertips. The operator ad- 
justs the image for the best color 
balance, reads his dial settings and 
moves onto the next scene. 

Later, the dial settings are trans- 
lated into holes on a paper tape 












































which regulates the balance of the 
light source in the printers. 

The results of the system are 
impressive. Spoilage of second and 
third generation film from all 
causes including such as scratches 
and film breaks as well as improper 
color balance and exposure error 
hovers around 5 per cent (process- 
ing spoilage of original film is 
practically nil). The analyzer has 
repaid its costs in saved film, not 
to mention labor and delivery time. 

Equipment such as this provides 
the capacity to turn out the large 
volume of processing within the 
short time permitted. It is also the 
base for the high quality stand- 
ards of the cine lab. But machines, 
however automatic, do not auto- 
matically turn out high quality 
work. Procedures and skill are just 
as essential. 

The production workers in the 
cine lab are, for the most part, 
highly skilled veterans of commer- 
cial and entertainment production. 
As indicated, the requirements at 
a missile test center are somewhat 
different from those of Hollywood, 
but pictures are pictures. 

Large scale processing takes tons 
of water. The water at Patrick Air 
Force base is anything but ideal 
for processing. Bischof says it con- 
tains tremendous quantities of un- 
dissolved solids up to, and oc- 
casionally over, % in. in diameter. 
The most menacing of these un- 
dissolved particles is sand. Further- 
more, the water is usually too 
darned hot, varying from 72 to 
84F, while processing with all so- 
lutions is carried out at 7OF. 
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Chart tells production manager J. T. Stuart, Sr., how to 
get maximum output with full load, signals bottlenecks. 
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Therefore all the incoming water is 
chilled and filtered. The main 
filter is charged with diatomaceous 
earth. It can be back flushed and 
recharged. There are two cartridge 
filters as well, but they clog with 
debris too quickly and are used as 
standby only. Particles larger than 
five microns (.005mm) are re- 
moved by this filtering action. 
Water used for mixing chemical so- 
lutions is de-ionized as well. 

A single water-cooler tower 
serves both to chill the water, pro- 
vide air conditioning and operate 
the chillers which keep the process- 
ing solutions at temperature 70F 
plus or minus % degree. 

Like the water, the air in the 
processing laboratory is carefully 
controlled. Temperature is 70F 
with zone control. Relative hu- 
midity is 40 per cent. Filtration re- 
moves air particles larger than five 
microns, helping solve the dust 
problem. 

Numerous recording thermom- 
eters are strategically placed 
throughout the lab, but thé most 
impressive temperature control de- 
vice is a console which displays 
and automatically records the tem- 
peratures of all the processing 
solutions. A telephone is nearby. 

Riding herd on the chemical and 
sensitometric control of all the cine 
and black-and-white processing is 
Bill Weist and his staff of 14 per- 
sons, most of them college trained. 
Before a process is started a sense 
strip and a scratch test is sent 
through the machine. Processing 
does not begin until the machine 
and its solutions get the go ahead 
from chemical control. Other sense 
strips are fed through the ma- 
chines every 1000 ft. or so, all are 
measured and recorded in a fat 
book of H&D curves. In their well 
equipped laboratory, Weist’s chem- 
ists perform a chemical analysis 
of all film processing solutions at 
least every 24 hours and all print 
processing solutions at least every 
36 hours. Meantimes, pH is 
checked every 4 hours, and wash 
water analyzed at random intervals. 

This work has been effective. 
Processing solutions are _ kept 
through replenishment and silver 
recovery almost indefinitely. None 
of the processes have ever been out 
of the tight control limits. And not 
so much as a foot of exposed film 
has been lost for solution content 
or temperature being out of 
bounds. In this business, you have 
to be right.—THE END 
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TV-color slide comparison calibrates Hazeltine unit 


A DREAM MONEY BUYS 








The printing department of the 
Cine Lab was caught in a squeeze. 
It prepares transparency positives 
from the original color negative 
footage. The transparency positives 
must be good because they serve 
as the masters for the customers— 
the missile contractors and sub- 
contractors. Furthermore, this is 
short run work, yet the Air Force 
wants it handled quickly and in- 
expensively. This makes trial prints 
impractical. Science comes to the 
rescue with the Hazeltine Color 
Analyzer. It is a color television 
system which scans a single frame 
film negative and reproduces it as 
a color positive on the screen. By 
adjusting the electronic circuit, the 
operator is able to vary the color 
balance of the screen image until 
it is optimum. Calibrations on the 
analyzer interpret these adijust- 
ments in terms of the color balance 
of the motion picture printer. The 
operator reads these calibrations 
and codes them on a paper tape 
which is used to continually ad- 
just the color balance of the 
printer light source. The dream 
machine pays for itself 
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cientific investigations 
S underlie the choices of 
the photographic materials 
and techniques at the Atlan- 
tic Missile Range. Chief in- 
vestigator is the Photograph- 
ic Standard Department. 
Their tools: sensitometer, 
densitometer, spectrograph 


and inquiring minds 
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De-garbaging Manage 





r Starbird 





Specialists D. A. Odell and E. A. Turner 


When a darkroom technician at 
Cape Canaveral sets his timer for 
a batch of 4 x 5 negatives, he does 
so not according to his own judg- 
ment, nor the manufacturer’s, nor 
the photographer’s, nor his bosses’. 
Instead he rigidly follows the rule 
laid down by Photographic Stand- 
ards, a group whose word is taken 
to be infallible in matters of photo- 
graphic materials and technique at 
Cape Canaveral. 

Photographic Standards is not 
only unique in itself, it makes the 
photographic laboratory of the At- 
lantic Missile Range unique 
amongst in-company photographic 
departments. In the words of Su- 
pervisor A. H. Starbird, its job is 
to take the “opinionated garbage” 
out of the application of photog- 
raphy and substitute empirically 
established fact. It takes no direct 
part in the shooting or processing 
of pictures; it’s purely a staff func- 
tion. But it has its hand in every 
aspect of photography at the At- 
lantic Missile Range, Range and 
Metric Optics, and it reports direct- 
ly to the manager of Photographic 
Processing, Gaver M. Powers. 

A hypothetical example shows 
Standards’ role in slicing through 
woolly notions to get to the 
realities of the case. A roll of 70mm 
film, enough, say, to keep you in 
cigarettes for a year, is flown down 
to Ascension Island for some re- 
covery footage. The film is loaded. 
The test is postponed. The film is 
unloaded. A couple of hurricanes 
and heatwaves later, the test is can- 
celed. But it looks like another test 
is shaping up. This film goes back 
into the magazine. Then the cov- 
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erage is canceled, and the film 
returned to Patrick Air Force Base. 
Is it or isn’t it up to snuff? 

Standards is well equipped to 
supply the answer. It runs a sensi- 
tometric test of the film to deter- 
mine not only the speed of the film 
but its fog level, spectral sensi- 
tivity and contrast characteristics. 
(See chart and test strip.) Any 
degradation can be checked 
against the original records for this 
particular batch of film. Further- 
more, Standards is equipped to 
measure almost any other aspect of 
the film, including acutance, reso- 
iution, the spacing of the sprocket 
holes and even emulsion hardness. 

In short, Standards either gives 
it a clean bill of health or rejects 
it as faulty. Either way the tax- 
payer wins. An expensive roll of 
film is saved from destruction, or 
a spoiled roll is prevented from im- 
pairing the results of a nearly 
priceless missile test. 

Standards’ job goes even deeper 
than this. It must establish pro- 
cedure to decide when to run such 
a film through its gauntlet, to es- 
tablish the definitive standards for 
storage conditions and to establish 
procedures for the handling of film 
in transit or storage. 





Tech. F. Sheffield checks sprocketing 


In general, the work of the nine- 
person Standards staff is to inspect 
all incoming sensitized material, 
to evaluate new sensitized prod- 
ucts and processing chemicals, to 
investigate systems, and to design 
photographic systems and _pro- 
cedures for specific needs. 

The adoption of a new system 
such as new cine film would be an 


executive decision, not up to Stand- 
ards. The ultimate arbiter would be 
the Air Force, but Standards would 
furnish the facts and _ figures. 
What new processing equipment 
will be required to handle the new 
system? Will there be new require- 
ments for storage tanks, water sup- 
ply, instruments? How much will 
it cost? 

If approved, Standards designs 
the photographic aspects of the 





Cool minds give film storage once over 


system. This would probably in- 
clude the designation of film speed, 
processing times and temperatures, 
processing limits such as fog, maxi- 
mum and minimum density, color 
balance, limits for concentrations 
of chemical ingredients, chemical 
life, ad infinitum. 

And finally, as with all other 
sensitized products, Standards 
would evaluate samples of every 
emulsion number of the film. 

The basic philosophy behind the 
work of the Standards group is to 
simplify getting the highest practi- 
cal quality by setting benchmarks 
which everyone can follow, by 
streamlining the technical process- 
es and by instituting order to drive 
out confusion. 

The final conclusions of this 
philosophy might puzzle a photog- 
rapher. Getting back to the timing 
of black-and-white sheet film de- 
velopment: all the sheet and film- 
pack camera films are developed in 
a single developer for exactly the 
same length of time, regardless of 
their speed or manufacture. This 
sounds like a sacrifice of quality to 
accommodation, but actually it is 
not. Standards’ careful tests have 


shown that the sheet and film- 
pack films used at the Cape, proc- 
essed in DK-50 1:1 for a given 
length of time, have an amazingly 
similar useful development con- 
trast. Now beyond a certain density 
—that represented by a white or 
near-white area in the subject—the 
films vary much more than in their 
useful contrast range. These state- 
ments might not hold true if the 
film were not slightly underdevel- 
oped, but because of the brilliant 
subject contrast in most of the 
scenes made at the Cape, contrast 
must be held down through shorter 
development. For the range of ex- 
posure set for the tests (Logo 
E 1.30) the development contrast 
measured from .1 plus base and fog 
is .62 to .65. 

The consistency held in the de- 
velopment is unusual, particularly 
considering that it is so standard. 
A standard developer is used, it is 
replenished by volume. Timing and 
loading is manual, and the 34-gal. 
tank used is standard throughout 
the industry. Yet by repeated 
actual test, development is con- 
sistent within 1/6 of a stop for 
speed and .05 density for contrast. 

The “repeated actual test” used 
to determine consistency is com- 
monly known, but rarely used—ex- 
cept at Cape Canaveral. Standards 
prepares a set of precisely exposed 
test strips (using their sensitome- 


ter) and gives them to the dark- 
room technician. Every time he de- 
velops a batch of film, he develops 
one of these sense strips along with 
it. This is true whether the tank is 
loaded to capacity or but a single 
(continued on page 72) 





J. Stuart and Tech. Writer J. G. Moore 
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to work scheduling, a carefully drawn 
SOP puts a premium on order 


and excellence. Next step: volume 





black-and-white and color printing 
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Still Processing at the Atlantic Mis- 
sile Range is in a state of transition. 
Until recently, it was a large but 
conventional in-organization photo 
lab. It is rapidly headed toward be- 
coming one of the most versatile 
and technically advanced photo fa- 
cilities in the country. It expects to 
take two giant steps forward with 
roll processing for black-and-white 
prints and almost complete conver- 
sion to negative-positive for colo: 
work at Cape Canaveral. 

The manager of Still Processing 
is R. M. Kise, who reports to G. M. 
Powers, manager of the entire 
Photo Lab, who answers to the 
management of the RCA Service 
Company, who speak to the prime 
contractor of the Atlantic Missile 
Range, Pan American and the Air 
Force. The Air Force holds Kise’s 
group responsible for quality, low- 
cost production of any still photo- 
graph required in the operation of 
Cape Canaveral. Still Processing 
develops the sheet, roll, 35mm still 
and aerial film shot by Range Pho- 
tography. It makes photographs for 
the Tech Lab, via one photogra- 
pher who specializes in portrait 
and commercial work. It processes 
the ballistic camera plates, makes 
process negatives and positives, 
dupes transparencies, makes dupe 
negatives and Ektacolor prints. 


Old plot, new actors 

As with most any lab in the 
country, however, the bulk of the 
work consists of making 8 x 10 


Automatic Homrich printer whacks 
out dupes in the slide department. 
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glossy black-and-white prints, and 
it was decided that investing study, 
planning and equipment in this 
would yield the greatest returns for 
the time and money invested. 


Tight little tank 

The first step was to administer 
tight control of black-and-white 
film processing variables. Actually 
black-and-white processing is not 
a production problem. One man 
handles all the work with a single 
set of 34-gal. tanks. The point was 
that starting out with a properly 
developed negative is half the bat- 
tle in print production. Photo- 
graphic Standards (see page 48) 
was called in to make a study. As 
a result of this study, some changes 
were made in the equipment, nota- 
bly a change in the solenoid valve 
to make gaseous burst agitation 
more consistent, and the institution 
of a few new procedures. Now a 
sensitometric strip accompanies 
each batch of film which goes 
through the 3%-gal. tank. This is 
read on a densitometer by Chem- 
ical Control and the readings 
charted. With the equipment and 
procedures developed by Photo- 
graphic Standards, the darkroom 
technician is expected to keep proc- 
essing within 1/6 stop for speed 
and within .05 density for contrast 
variation from standard. The sense 
strip records show that he does, 
with certainty. 

A more familiar system is used 
to guarantee consistency with 





Copies of art and prints are made 
with a standard Reprovit unit and TLC. 


35mm and 120 processing. These 
are developed in full strength 
Microdol-X developer, which is 
used once and then thrown away. 
The technician uses Nikor reels and 
tanks, agitating every 30 sec. Proc- 
essing temperature is 70°F and the 
following development times are 
used: Verichrome Pan and Tri-X 
Pan, 10 min.; Plus-X Pan and Pan- 
atomic-X, 7 min. These develop- 
ment times are slightly less than 
those recommended by the manu- 
facturer, but the standard was de- 
signed to help handle the high 
brightness ratio of the brilliantly 
lighted scenes in the semi-tropical 
Canaveral sun. 


The long, costly wait 


Black-and-white film develop- 
ment buttoned down, Still Process- 
ing and the Standards Group 
turned their attention to print ex- 
posure. A careful study revealed 
that the problem here is not much 
different from the problem else- 
where. Unless he’s doing a long 
run, a printer spends most of his 
time waiting for prints to “come 
up” in the developer—to make sure 
that the exposure was proper—be- 
fore going on to the next negative. 
The study indicated that up-to-date 
equipment was required to break 
this bottleneck. 

Now, besides his enlarger ( Bese- 
ler, Omega and Durst units are 
used ), each printer has the follow- 
ing: A Simmons Omega variable 
contrast timer, a constant voltage 





regulator, a Kodak static control 
unit and a Densichron Model II. 

Standards and Still Processing 
technicians worked out the calibra- 
tions for the Densichrons; each 
unit, enlarger and printing meter, 
was calibrated individually. 


Four easy steps 

In order to keep the variables af- 
fecting photographic exposure to 
a minimum, it was decided to hold 
exposure time and lamp voltage 
constant, and to compensate for 
magnification and negative vari- 
ables by adjusting the aperture of 
the lens and the ratio of hard to soft 
printing filters. Ideally—through the 
use of the variable contrast timer, 
lens adjustment and hand dodging 
—each print would receive identi- 
cal exposure. 

In practice, the printer inserts 
his negative, focuses it and places 
his easel probe under the brightest 
portion of the image. He then ad- 
justs the lens aperture so that the 
Densichron needle points to zero 
density. At this juncture he moves 
the probe to the darkest significant 
portion of the image. The needle 
on the Densichron jumps to the left 
and settles in one of four contrast 
ranges marked on the glass of the 
dial. These ranges correspond to 
settings on the variable contrast 
timer. The printer then presses one 
of the odietien buttons on the 
Densichron. This sets the sensi- 
tivity of the unit to correspond to 
the sensitivity of the paper, when 





Biggest of the cameras employed by the still lab is this Robertson operated 
by Ida Wagoner who handles the line and continuous tone copies. 
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STILL LAB (continued) 


filtered to the indicated contrast 
range. Now the printer makes his 
highlight, exposure-determining ad- 
justment. The face of the meter 
glass is inscribed with three lines. 
One represents a bright highlight, 
e.g. a white shirt. The second rep- 
resents a middle highlight, such as 
Canaveral concrete. The third a 
dark highlight, grass for example. 
Depending on which type of high- 
light is present in his picture, the 
printer adjusts his aperture until 
the needle reaches the appropriate 
marking on the dial. 

Finally he adjusts the variable 
contrast timer to correspond to the 
density range he has determined 
for the negative, and presses the 
button to commence the exposure. 

This calibration was worked out 
with extensive testing, using both 
grey scales and typical negatives. 
One of the conclusions of the tests 
was that so little as 1/6 stop made 
a difference in the quality of a 
print. Therefore the system has to 
call the exposures pretty close. 


End of the circle 


The printers are well satisfied 
with the results. Finding the proper 
contrast grade and the print expo- 
sure based on highlight density 
nearly puts an end to misfires, and 
to the vicious circle of unnecessary 
dodging. The most significant 
change, however, is that the printer 
can expose a number of prints from 


a number of varied negatives with- 
out interrupting his work to de- 
velop a print. Print quality and 
print production have gone up 
sharply, while rejects and waste 
have dropped way down. 

Now the lab is preparing for the 
next step. Each of the printers will 
be equipped with a roll paper easel. 
Following this a roll paper proces- 
sor will be installed to take over 
the developing and _ processing, 
which at this point follows an un- 
varying routine. 

Ektacolor print exposure and 
processing is handled according to 
a similar routine. But anticipating 
a greater demand for color prints, 
the lab expects to have an inten- 
sive study made of this procedure 
in order to step up an already high 
level of output and production. 


System 

This scientific approach is re- 
flected in many aspects of the lab. 
For example, a timing device is at- 
tached to the enlargers used for 
color printing. It, logs the number 
of hours the enlarger lamp is used. 
At a given number, set by photo- 
metric tests of the lamps, the lamp 
is replaced with one which has 
been “burned in”’—burned a speci- 
fied length of time to stabilize 
its characteristics. When duplicate 
negatives are made, the technician 
measures the original for high- 
light density and density range. He 
then consults a. chart prepared in 
advance which specifies printing 


Specialty enlarging is done with two Saltzman enlargers and massive print 
trays. Although bulk of work is 8 x 10 from 4 x 5, lab must handle any work, 


=. Se ee -ee Dh 























Color printing has similar instrumen- 
tation, standards will be even finer 


and development times. Every 
emulsion number of print paper is 
checked for speed, contrast, and in 
the case of color materials, color 
balance. Regular tests are made 
with Ektacolor paper comparing 
a grey scale exposed with a sensi- 
tometer and exposed with the en- 
larger source. Purpose: to pinpoint 
variations in the enlarging illum- 
ination. In short, the lab is attempt- 
ing one by one to eliminate the 
multifarious variables which affect 
the final photographic product. 


More to it than photography 


In Still Processing, there are two 
key jobs outside of the actual pro- 
duction. One of them is scheduling. 
One man devotes his energies to 
checking every incoming work or- 
der, deciding on the basis of pri- 
orities which work will be done 
first, making sure that the jobs are 
handled, making sure that the work 
order is explicit and complete and 
typing a caption for new negatives. 
He checks finished work for com- 
pliance with the work order. 

Another is the quality control 
man. He checks all negatives to 
make sure they were properly pro- 
cessed and that they are printable. 
Before any finished work is sent 
out, he checks the negative against 
the print to make certain it is up 
to the lab’s high standards. 


Specialties a specialty 

One somewhat unusual service 
in Still Processing is spirit dupli- 
cation. The Air Force requires a 


Recording thermometer in color lab 
is semper fidelis guard of quality 


complete identification on the back 
of each photograph along with its 
secrecy status. Still Processing has 
settled on spirit duplication as the 
means to this end, although it in- 
volves time and some spoilage. 
This caption material is prepared 
from the negative before it goes 
into printing. The spirit master is 
trimmed to fit in the kraft envelope. 
Once the prints are dried and 
straightened, a technician runs 
them through the spirit duplicator, 
then returns the spirit master to 
the envelope. If the negative is re- 
ordered, the master is used again. 

Aside from the monochrome and 
color processing, there are three 
other departments within Still 
Processing. One is a still photo- 
graphic studio, manned by one pho- 
tographer. He makes portraits, 
technical illustrations, some copies, 
even passport pictures. Another is 
a graphic arts unit, equipped with 
a Robertson camera, arc lamps and 
its own darkroom. The third unit 
comprises slide duplicating and 
slide making. It is equipped with a 
Homrich slide copying machine, 
a Reprovit with appropriate Leica 
equipment, a film cutting machine, 
a slide mounting press and two 
home-grown units for making en- 
larged and reduced slide duplicates. 
Both of them use enlarger parts 
for illumination sources and one is 
equipped with an Exakta camera, 
while the other is hooked up to a 
Speed Graphic. With this pair, the 
Still Processing technician can dupe 
a 4 x 5 transparency, go from 4 x 





Even captioning is geared up, via 


this spirit duplicating department 


5 to 35mm or back again. Dupes 
from 35mm are handled with the 
high-speed Homrich unit. 

Because a missile may go up at 
any time, the lab runs on a two 
shift basis. News material is han- 
dled on a rush basis, but no com- 
promise with prescribed technical 
procedure is ever made. 


Thrashing it out 

A recent innovation in the de- 
partment is the staff meeting. The 
workers in Still Processing are col- 
lected for a session to air gripes and 
iron out difficulties. On the agenda 
of this meeting are discussions of 
new procedures, such as the roll 
processing equipment, standards 
and innovations. The meeting also 
gives supervisors and the quality 
control man an opportunity to dis- 
cuss print quality, cropping and 
other matters of taste so important 
to the quality of a photograph. 

The technicians in the still lab 
are organized by the IATSE, the 
union which represents technical 
and trade employees in the motion 
picture industry. They are recruited 
from a number of backgrounds 
ranging from camera stores to pho- 
tographic schools. Generally a new 
employee starts as a print finisher, 
but is given opportunity to learn 
the Still Processing procedures in 
developing, printing and duplicat- 
ing. For the most part, they are 
anxious to do so. Generally they 
welcome the high standards of the 
lab, and are proud of their craft. 
What more could one ask?—END 
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est of the best, data 
obtained from bal- 
listic camera plates are 
99.999 per cent accurate, 
making it tool of Range In- 
strumentation Calibration 


The wunderkind of photographic 
instrumentation at Cape Canaveral 
is the ballistic camera. The pre- 
cision of its measurements almost 
defies belief. With cameras spread 
out a hundred or so miles apart, 
and spaced from 200 to 350 miles 
from the trajectory, the ballistic 
camera system is able to locate 
the position of a missile from Cape 
Canaveral to an absolute accuracy 
of twenty feet. 

This uncanny exactitude is the 
result of the precision of the cam- 
era, the subtlety of the scientists 
who plan the deployment and utili- 
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zation of the cameras, and good 
technique and sensibility of the 
men who operate the cameras. 
The 28 field personnel who oper- 
ate the ballistic cameras are in the 
charge of A. E. Glei, manager of 
Range Instrumentation Calibration. 
This Range Instrumentation Cali- 
bration is part of the RCA Service 
Company which runs most of 
the photographic facilities at the 
Atlantic Missile Range. But it is 
independent of the other photo- 
graphic units, and reports to In- 
strumentation Control. It is in a 
class by itself in other ways than 
organizational ones. The data it 
collects is unquestionably the most 
precise of any, photographic or 
electronic. It is therefore used to 
correct the results of the other 
systems, optical and electronic. 
Cape Canaveral was not the first 
place to see this device in action. 
The camera was produced to the 
specifications of a group of sci- 
entists at the Aberdeen Proving 
Ground to support the work of the 





Army Ballistic Missile Agency. The 
basic parts are a modified RC-5 
aerial camera and a T-4 astronomi- 
cal theodolite which acts as a base 
for the camera. The unit is manu- 
factured by a firm of Swiss instru- 
ment makers, Wild of Heerburg. 

Unlike most of the missile track- 
ing cameras, it is essentially a 
wide-angle unit. It tracks only in 
the sense that its coverage is wide 
enough to include a substantial 
portion of the trajectory; it is sta- 
tionary during operation. The 
lenses used are a 115mm Aviogon, 
a 210mm Aviotar and a 300mm 
Astrotar, while the plate size is 
190 x 210mm (7% x 8% in.). 

The plates used are %-in. optical- 
ly flat glass (flat within six fringes), 
produced on special order by the 
Eastman Kodak Co. at $10 per. 

The cameras, as we've hinted, 
are made to close tolerances, and 
the lenses are calibrated for ac- 
curacy by shooting the night sky. 
The amount they displace a star 

(continued on page 68) 











— 
Unvarying set-up procedure begins 
with check of the long spirit level. 


Built-in microscopes help read dials 
on both axes as camera is “aimed.” 





Magnifiers help zero in alignment Aerial image of North Star is sight- 
back with four points on camera body. ed for azimuth, elevation reference. 


Plate holder replaces the alignment § Shutter, operated electronically, is 
back. Camera is no longer touched. shown exposed in this demonstration. 
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eproduction at Cape 
= Canaveral is often the 
last step in a chain of data 
collection and recording 
that merely begins when a 
missile takes off for its 
quick long flight. Pan Am 
handles over a million re- 
productions monthly in this 


twelve-man shop 





Ward stripping a film negative 





Jimmy Ward and Gloria Conegan run XeroX camera in tandem 


As a test center, the only tangible 
product of the Atlantic Missile 
Range is information in the form 
of pictures, charts, computer tapes 
and words. While the Range may 
make or break a missile program, 
the missiles themselves are dreamed 
up and constructed elsewhere. 
Dealing as they do in data, the 
space scientists at Cape Canaveral 
make use of almost every means 
known to 20th-century man for 
dishing out paper work. Photo- 
mechanical reproduction is no ex- 
ception. Actually there are two re- 
production establishments within 
the AMR. One is a Class A Air 
Force printing shop. It is not treat- 
ed here because its work is not 
limited to the testing of missiles; 
instead, it serves a number of Air 
Force installations in the Florida 
area, including the Atlantic Missile 
Range. The other installation is in 
the bowels of the Technical Lab- 
oratory. It is designed to produce 
short runs of documents at a furi- 
ous pace for the space thinkers, 
work that the Air Force unit is a 
little too high-geared to handle. 
Like all the Cape Canaveral 
units, this Tech Lab reproduction 
department is also part of the Air 
Force. Pan American World Air- 
ways, Guided Missiles Range Di- 
vision, operates this facility as part 
of their job as prime contractors 
for the Atlantic Missile Range. Most 





Gloria Conegan burns in the plate 


of the photographic facilities are 
subcontracted by Pan Am to RCA, 
but this unit is not. It is regarded 
as a service facility, and like the 
quality control men, transporta- 
tion workers, linemen, construction 
crews, bakers and what have you, 
the reproduction workers pay alle- 
giance to the Air Force through 
Pan Am. 

This arrangement has some odd 
aspects. For example, a directive 
emanating from the Joint Congres- 
sional Committee on Printing pro- 
hibits shops of this class from being 
equipped with power machinery 
such as paper trimmers. Being that 
the unit prepares Air Force and 
civilian-type documents, it has a 
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number of “standard” paper sizes 
aside from the ever-present 8% x 11. 
In many cases it is not feasible to 
stock pre-cut sheets. Result: Pan 
Am had to scour the Southeast to 
locate a capacious enough cutter 
powered by Norwegian steam in- 
stead of an electric motor. They 
found a classic Chandler with a 
2-yd. lever for operating the blade. 
Strong-armed Alston Shipes pulls 
it down as if he were moving a 


Sar 4 


R. L. Redfern adjusts his Multi 


freight car with a crowbar, and at 
the end of the blow lifts his own 
— off the floor as he drives 
the blade home. 

Another complication is secrecy. 
There’s a good deal of paper work 
involved in handling classified-for- 
security paper work. As a matter 
of fact, one of the two clerical em- 
ployees in the section devotes all 
of her time to classified materials. 

In all, the repro section is a 
productive, flexible reproduction 
shop accomplished in handling 
short runs. A typical job totals 10, 
20 or 30 copies. Despite the ne- 
cessity for frequent press changes, 
production records showed a total 
of 1,500,000 litho impressions for 
a not atypical month. This with 
five Multis (four 1250s and one 
2066) operated by four men. 

A large percentage of the pro- 
duction is done with offset masters 
prepared by secretaries and typists 
throughout the Tech Lab. (Some- 
times these are monster jobs, e.g. 
solid pages of nonsense random 
numbers.) But several other means 
to an offset master are employed. 
Workhorse is a XeroX camera and 
sensitizing unit operated by Jimmy 
Ward and Gloria Conegan. This 
duo also does stripping of litho 
negatives and exposure of pre- 


sensitized plates on a vacuum frame 
with a diminutive arc lamp. The 
negatives are prepared elsewhere. 
The reproduction department is 
not the sole source of diazo du- 
plicates in the building. Other 
equipment, under another depart- 
ment, is located closer to the draft- 
ing tables. This leaves plenty of 
work yet for the two diazo op- 
erators in the reproduction depart- 
ment. Mainly it consists of blue- 
line paper copies from translucent 
originals, but a wide variety of 
diazo duplicates is offered. The de- 
partment makes use of colored di- 
azo materials on transparent bases 
for use as overhead projection 
slides. Another occasional job is 
the duplication of charts. These 
large scale maps are reproduced 
on black-line Mylar-Base (Tecni- 
fax MYBKLM) and alterations and 
additions inscribed for specific mis- 
sile tests. The altered diazo copy 
serves as the master for sepia di- 
azo duplicates on plasticized paper 
(Tecnifax 42P), which are used 
for actual plotting. Final copies 
are made on blue-line diazo. 
Other services offered by the de- 
partment are paper drilling, spirit 
duplication and Verifax copying. 
Occasionally the unit will turn out 
a two-color report cover, but for 
the most part the work is limited 
to same-size single-color work. 
Every job that comes into the 
department is accompanied by a 
signed work order. (If it isn’t, the 
work is held up until a work order 
comes through). A priority system 
is set up. Top priority calls for 
processing within hours, while bot- 
tom priority work may be done 
within the month. The work orders 
and the priority system key into 





Emma Cox feeds her diazo with TLC 








Donald Hobbs drills three round holes 


a control system operated with the 
help of card sorting machines. 
Supervisors such as Repro’s George 
Emmett know quickly when they're 
running behind schedule. 

The workers in the department 
—four duplicator operators, two 
persons on stripping and xero- 
graphic camera work, two diazo 
operators, two persons on spirit 


duplication, paper drilling and pa- 


per cutting and the two clerical 
workers—are members of the Trans- 
port Workers Union, which has 
something to do with their being 
employees of Pan Am. 

A separate collating room is 
equipped with Thomas manual 
and electric collators, an Apeco 
punch, a General Binding Corp. 
punch and binder, a _ Lectrojog 
paper jobber and two Swingline 
electric staplers, all run by a group 
of competent ladies. Many of those 
million and a half reproductions 
from the busy duplicators of Em- 
mett’s group pass through here be- 
fore entering the space race.—END 





Shipes puts steam on paper cutter 
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for Heavier 
Hand-Held Cameras 
and other 
Optical Equipment 
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KS-4 


ENYON 


stabilizer 


.. + @ new, proved gyroscopic 
instrument providing remark- 
able stability to hand-held 
optical equipment. 


The KENYON Stabilizer controls 
undesired motion by providing firm 
resistance to movement through the 
unique application of gyroscopic prin- 
ciples. Providing “tripod control” to 
heavier hand-held cameras, the KEN- 
YON Stabilizer, weighing only 34 
ounces, allows panning in any direction 
with ease, even when viewing from a 
moving vehicle. Power for the gyros is 
supplied by a portable, rechargeable 
nickel-cadmium battery pack or per- 
manent power installation. 


For additional information write to 
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AIRPORT ROAD 


é 4 
' ry DEEP RIVER, CONN. 





Get more information. Circle 452, page 77 
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INSTRUMENTATION 


Data reduction at Cape Canaver- 
al; more math than photography 


Cape Canaveral, Fla.—The raison 
d’etre of much of the photography 
at the Atlantic Missile Range is to 
learn with mathematical precision 
the location and position of a rocket 
or missile at crucial times during 
its trajectory. The work of the peo- 
ple who operate the cameras that 
gather this information—the BC-4s, 
CZRs, ROTIs, IGORs and Cine The- 
odolites is described elsewhere in 
this issue. We deal here with the 
people who insert the mathematical 
precision, the unsung data reduction 
specialists who make photo in- 
strumentation a measuring system. 


Non-photographic data 


This is the work of the RCA Data. 


Reduction Center, which also gets 
the information from non-photo- 
graphic sources, mainly radar. Per- 
haps to oversimplify the case, pho- 
tography is used -to get the facts 
within 15 miles or so of the earth, 
while the electronic devices handle 
the more distant tracking. An ex- 
ception to this is the ballistic cam- 
era, which produces the most pre- 
cise data, and which serves as the 
standard against which both pho- 
tographic and electronic instrumen- 
tation is checked. 

The schedule of the work of pho- 
tographic data reduction is decep- 
— simple. It goes something like 
this: 

From T-time (when the missile 
is launched ) to T plus 8 or 12 hours: 
The cameras take their pictures, the 
film (and/or plates) is rushed by 
truck, car or plane to the processing 
lab from all points in the Atlantic 
Missile Range and is processed and 
delivered to data reduction. 

T plus 8 or 12 hours: A mathema- 
tician views the results and fills in 
a “preview report” which indicates 
which films or plates will yield tell- 
ing data. 

T plus 8 or 12 hours to T plus 3 
days: Significant portions of the se- 
lected photographs are plotted; that 


is, the distance of the subject left- 
and-right and up-and-down from a 
reference point is painstakingly 
measured. Where the missile is more 
than a dot on the film, its attitude 
(which way it points) is also meas- 
ured. The measurements are record- 
ed with a Flexowriter for consump- 
tion by a computer. 

T plus 3 days to T plus 12 days: 
A computer (an IBM 709, soon to 
be replaced by the fancier 7090) 
figures back from the measurements 
of the photographs to calculate the 
position of the missile in time and 
space. While doing this it takes a 
statistical average of conflicting 
measurements, allows for known 
errors and estimates the errors of 
the answers it gives. It furnishes its 
information in paper and magnetic 
tape form. The facts are delivered 
to the Air Force and to the missile 
contractors. 

T plus 12 days: With the comple- 
tion of an “historical document” con- 
taining all the calculated data, ex- 
planations, formulae and _ related 
material, data reduction has finished 
the project. 


Computers speed processing 


The computer is a great boon in 
this work. The job of refining meas- 
urements of the photographs with 
the appropriate mathematical proc- 
ess, averaging multiple measure- 
ments with “least squares” for ex- 
ample, would take months of arith- 
metic. The computer does it in hours 
or minutes. 

There is talk now of compressing 
the measurement of the photographs 
from the present three days to as 
little as six hours. One approach is 
the use of automatic reading heads, 
which are in the works. The operator 
would roughly locate the point he 
wished to measure. The machine 
would locate it precisely and “read 
out” its location in numbers. Such 
automatic comparators are well past 
the design stage and are under de- 
velopment by such firms as Link 
Instruments and Benson-Lehner. 

(continued on page 60) 
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DECEMBER 1960 


‘For over 35 years, Mitchell has held a unique reputation 
as the world’s leading source for the finest in motion 
picture equipment. The reason— only Mitchell designs 
and manufactures a line of cameras to meet such a broad 
range of demanding professional filming requirements. 
Today Mitchell produces 35mm and 16mm cameras; 
70mm 2% x 2% high speed cameras; and 70mm, 65mm 
and double frame aperture 35mm cameras. 


There’s a Mitchell camera designed to meet your require- 
ments — write for information today. 


35mm Studio BNC Mitchell 





| 16mm Professional Mitchell 











70mm 214 x 21/4 High Speed Mitchell 6 65mm and 70mm Mitchells 


* 85% of Professional Motion Pictures Shown 
Throughout The World Are Filmed with Mitchell Cameras 


Get more information. Circle 471, page 77 











/ 35mm Vista-Vision Mitchell 


CORPORATION 
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666 WEST HARVARD STREET 
GLENDALE 4,CALIFORNIA 


Cable Address: ‘‘MITCAMCO” 





Get more Information. Circle 465, page 77 
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Electronic CONTROL 


OF THE COLOR OF 
PHOTOGRAPHIC PRODUCTS 





THE MACBETH 
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The accuracy, reliabélity and simplicity of 
the EP-1000 is generally well known. For 
a detailed 4-page brochure and the name 
of an authorized dealer in your area who 
stocks and demonstrates the EP-1000, write 
Dep!. | at the address shown below. 


No instrument, including the EP-1000 
can solve your*color analysis problems. 
When used wisely, with an experienced 
eyé,«superb results are being obtained. 
Since the eye is the final judge of the print, 
all equipment must be adjusted to satisfy 
the viewer. Because of this,color correc- 
tions can be no better than the viewing 
conditions permit. Today, for the first time 
with Avlite,you can visually determine the 


“right“color corrections to be indexed into 


your EP-1000. See the announcement on 
the opposite page. 
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INSTRUMENT CORPORATION 


Box 950 Newburgh, N.Y. 








PHOTO INSTRUMENTATION 


(continued from page 58) 


Duane C. Brown of Mathematical 
Services in the RCA Data Processing 
Center said that he envisions even 
greater speed and accuracy in the 
future. He sees automatic in-camera 
development and automatic timing 
of each frame of exposed film to 
accelerate photo instrumentation. 
Brown feels that within five years 
it will be possible to locate posi- 
tions on film within 1 micron (1/ 
1000mm) considering all sources of 
error. The avenue to this sort of 
accuracy lies in improvements in 
emulsion stability, more precise com- 
parators and in the accuracy pro- 
jected for the servo-scanning de- 
scribed above. 

The present measuring devices are 
no slouches, however. BC-4 ballistic 
plates are read on Wild Stereo Com- 
parators, Mann Comparators and 
Gaertner Plate Comparators (also 
called “Big Mike” at AMR). The 
stereo machine was selected for pre- 
cision. No stereo plotting is done 
ordinarily. 

CZR film is fed through Coleman 
Powered Comparators and Gaertner 
Microscope Comparators (“Little 
Mike”) which are equipped with a 
“digitized” screw adjustment. 

Askania Cine-Theodolite footage 
goes through a Telecomputer theo- 
dolite film reader. 

ROTI and IGOR footage is re- 
duced by means of a Richardson 
viewer equipped with a Coleman at- 
titude attachment (to plot pitch and 
yaw) and the Gaertner Microscope 
Comparator which measures roll of 
the missile by measuring the dis- 
placement of a mark on the missile 
from its vertical axis. 

Recently an Aeronca Improved 
Attitude Reader was installed which 
will replace the Richardson and 
Coleman units. 

George H. Rosenfield, Photogram- 
metric Analyst at the RCA Data 
Processing Center explained some of 
the theory and practice of his work 
for the Atlantic Missile Range. 

Rosenfield defines analytical pho- 
togrammetry as “the science of ap- 
plying mathematical methods to 
obtain reliable measurements with 
photography.” And he cites as one 
of its major advantages the fact that 
all the basic measurements can be 
considered independently. 

Through “propagation of the meas- 
uring error with proper computa- 
tional techniques,” it is possible to 
come up with answers almost cer- 
tain to be of extreme accuracy. But 
just as important in a “mature” meas- 
uring system, Rosenfield says, is an 


indication of the probable inaccu- 
racy of any measurement, the “re- 
sidual, uncorrected systematic error 
remaining in the system.” 

Rosenfield has paid a good deal 
of attention to all the possible 
sources of error in the photogram- 
metric methods. He divides them 
into random error and systematic 
error. A marksman deals with some- 
thing of the same problem. If he 
consistently shoots to the right and 
below the bull’s eye, he knows he 
errs systematically and either ad- 
justs his sights or aims to the left 
and above the bull’s eye. If his shots 
are scattered at random he tries to 
be more steady, or if he has a live 
target, he shoots a number of times, 
knowing that on the average one of 
his shots will score. 


Systematic error 

In photogrammetry at the Atlan- 
tic Missile Range, there are two 
groups of systematic error. Rosen- 
field classifies these into error that 
is ordinarily corrected in the math- 
ematical reduction and error which 
is not attenuated by mathematics. 
Which of the systematic errors can 
be handled by the computers? Ro- 
senfield lists the first as radial lens 
distortion (the corners of the film 
are further from the lens than the 
center is, and therefore the image 
is larger at the corners) and atmos- 
pheric refraction. These two have 
the greatest effect on the “photo- 
grammetric model.” Fortunately, for 
the most part they can be calculated. 
Elaborate reductions are performed 
to compensate for them. 

Rosenfield lists as the second 
source of systematic, but correctible, 
error the comparator or reader. At 
the AMR Data Reduction Center, 
the very best machines are obtained, 
and everything is done to adjust, 
calibrate and maintain them for 
maximum performance. Chief tar- 
gets in this effort are “non-perpen- 
dicularity of the comparator axes or 
ways, weave of the ways, periodic 
errors and secular errors.” 


Other errors 

Other correctible errors are pe- 
culiar to certain kinds of photo- 
graphic data. For example, in cam- 
eras employing a focal plane slit 
as the shutter mechanism, the slit 
is never at the actual focal plane. 
For mechanical felicity, there must 
be a finite distance between the 
moving slit and the film. With 
enough brains—human and mechan- 
ical—this can be calculated, and can- 
celed out of the answers. 

Some of the systematic errors are 
not attacked with mathematics, but 
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are indirectly corrected. One such 
error is the constant measuring er- 
ror of the comparator operator. 
Normally this is eliminated by mak- 
ing one set of measurements, then 
turning the image 180° to make a 
second set of measurements, and fi- 
nally averaging the two sets of 
measurements. 

Rosenfield explains that there is 
another set of errors which are in- 
directly correctible, scale errors. 
One example is dimensional change 
in the film. If the amount of change 
per unit of length is known, the 
scale error introduced is corrected. 

The second group of systematic 
errors, in Rosenfield’s classification, 
includes those not normally correct- 
ed during data reduction. Instead, 
every effort is made to prevent them. 
Rosenfield lists the following ex- 
amples: ground survey errors in lo- 
cating camera stations and control 
points, the photographic plate or 
film’s not being flat, timing error, 
‘identification bias,” and any dis- 
turbance of the camera between 
the time it is oriented and the time 
it records the trajectory of the mis- 
sile. Preventive measures inctude es- 
tablishing suitable facilities for the 
camera, obtaining suitable instru- 
ments, making good photographic 
exposures, and careful technique. 


All by themselves 


Rosenfield puts random errors in 
a class all by themselves. In the most 
precise aspect of photo instrumenta- 
tion, the ballistic camera system, the 
most important random error is the 
difference in position between the 
latent image and the developed 
image, he says. These image shifts 
are laid to strain in the emulsion 
during processing. The second 
primary sources of random error are 
setting error, the inability of the 
comparator operator to repeat his 
measurements, and identification er- 
ror, the inability of the operator to 
set the corresponding points of dif- 
ferent images. Other random errors 
are “residual uncorrected environ- 
mental anamolies’—which might in- 
clude anything from unusual grain 
patterns to tired blood to the effects 
of mass on light—and random errors 
of the measuring comparate. 

In all, the art of data reduction 
practiced at the Atlantic Missile 
Range routinely is nothing short of 
amazing. Operating accuracies of 
about 85 sec. of an arc (that’s % or 
1/60 of 1/360 of a circle) are ob- 
tained with the cinetheodolites, and 
2 sec. of an are with the ballistic 
camera are common at the range. 
That’s cutting it close, but plans call 
for even thinner slices.-THE END 
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Presenting... 


A NEW CONCEPT IN 


STANDARDIZED LIGHTING 





For Viewing Color Prints and Transparencies 
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AVLITE 


A NEW WINDOW ON THE 
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Write Dept. | for a 6-page brochure which 
describes the complete line of Macbeth 
Avlite Transparency and Print Viewing 
Equipment. See your authorizedaMacbeth 
oFVolt-Vahcel@oMel-Vuilelatticolilelim 


*Meets proposed ASA specifications for color quality, 
intensity and geometry of viewing light sources 


MACBETH DAYLIGHTING CORPORATION 


P.O. Box 950 Newburgh, N.Y 
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For Sheer Dollar 
One Single-Lens Reflex} 


Value... 
Is Out In Front 












Imagine a true luxury camera priced to fit the tightest budget 
. . . Miranda-Soligor f1.9 fully Automatic lens interchange- 
able with most other 35mm lenses; instant-return mirror; eye- 
level pentaprism viewing; synch. shutter to 1/500th second; rapid 
film advance and rewind and lots more! See how much more you 

Ee ee ee ere $159.95! 


Miranda ‘D’ with f2.8 preset lens. Only $119.95 


ALLIED IMPEX CORP... 300 PARK AVE. SO NEW YORK 10 


CHICAGO 10 e DALLAS 7 e LOS ANGELES 36 
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TRANS-LUMINATOR 


Replaces Carbon Arcs 
for Finer Reproduction 
FEATURES: ova or'shrims 


@ EVEN—light is uni- 
form across entire 













diffustion surface. 
@ FAST—(White) Ap- 
proximately equal to 
two 35 Amp ares. 
(Blue) Two times 


i faster. 

@ QUALITY—tone_ re- 
producted exactly as 
on original. 

@ CLEAN—No dust, no 
fumes. 

@ ECONOMICAL—NO 
carbon costs, uses ap- 
proximately 10% of 
present power con- 
sumption. 












CUSTOM-BUILT LIGHT SOURCES 
oe 
FROM Aristo 


@ Aristo sources can be built to any size, shape and color 
to your specifications. 

@ EFFICIENCY: High—80 to 120 Lumens per watt. 

® Tube Temperature—Cool—i00-120° f. 

@ Long life—Simple installation. 

@ An Aristo custom source may be the simple solution to 
that tough illumination problem. 





ARISTO GRID LAMP PRODUCTS INC. 
65 Harbor Rd., Port Washington No., L.I., N.Y. 





Berkey brings you — 


COLOR PRINTS 


AT PRACTICALLY 
THE COST OF 





BLACK ’N WHITE! 


You shoot in Kodacolor or Ektacolor... 
and leave the rest to BERKEY. 


We relieve you of all production headaches 
- - « do all your processing to produce 
superb quality color prints at practically 
black-and-white cost to you! 

In addition, BERKEY provides you with 
practical, custom-tailored sales promotion 
aids that will help boost your sales volume 
... we will even make equipment available 
to you when needed. 

For full details of the BERKEYCOLOR plan 
and information on obtaining our services 
on a franchise basis, please write to 


77 East 13th Street 
See ee Y. 
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PHOTO-DESIGN Color Enlarging Meter. For all 
all B/W and Color enlarging. $135.00 

STOP-LITE Darkroom Lamp. Iliuminates enlarger 
lens stops. $2.95 

oy Enlarging Meter. Saves time and money. 


Photography Books. Out-of-print rare and scarce. 
Write for Free Literature 


LESTER C. HEHN e_  Engineerin 
30 Manorhaven Bivd., Port Washington, L.1., N.Y. 
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RANGE PHOTOGRAPHY 
(continued from page 37) 


Another variation on the Graphic 
shutter is a rig enabling four, eight 
or twelve cameras to be tripped by 
remote control solenoid on the back 
shutter. Remote control was always 
possible using the front shutter 
synchronization but the top speed 
of 1/200 was not enough. 

These cameras are used for se- 
quential pictures, being fired from 
the blockhouse by visual control. 
The efficacy of this method was 
shown recently when a missile took 
off in such a hurry that automatic 
framing cameras missed it. In the 
time needed to change frames, 
the missile was out of sight. How- 
ever, visually-controlled Graphics 
were able to get pictures. 

The nearest that a cameraman 
can approach a missile during fir- 
ing is 2800 ft., so that a long focal 
length lens is a must if a good-sized 
image is to be had. However, most 
long focus lenses equipped with 
between-the-lens shutters have a 
limited top speed because of the 
large-sized shutter required. At the 
Cape, some of the still photogra- 
phers hit upon the idea of using a 
behind-the-lens shutter with a long 
focus lens. The rear element is usu- 
ally smaller than the front element 
permitting a smaller shutter to be 
used. This arrangement combines 
the advantages of a long focus lens 
with the high speed of a small shut- 
ter. The combination was designed 
for use with Deardorff View cam- 
eras which are used for many of 
the pictorial shots. 

Bob Special, one of the still men 
and a 35mm advocate, developed 
an adapter for using very long 
focal length lenses with his Nikon 
Reflex. The gadget was dreamed 
up by the photographers and made 
by the ahantel repair shop in 
Photo Facilities. 

Remote control firing of cameras 
is almost a science here where most 
pictures are made from danger- 
ously close distances. The remote 
switches come in a variety of forms 
and sizes, from the elaborate tim- 
ing boxes and control panels, to 
the manually-operated trip switch. 
They have even rigged switches on 
missiles so that the bird can take 
its own picture upon takeoff. A 
time delay is hooked into the line 
so that the camera can photograph 
a predetermined phase of the 
launch. The 8 x 10 Deardorff is 
used often for this type of work. 

About half the stills at the Cape 
are in color, mostly 4 x 5 sheet film, 
Type S Ektachrome. Black-and- 
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white emulsions range from Pola- 
roid to Tri-X and Super Hypan. 

Although an Air Force installa- 
tion, the Cape is primarily a civilian 
operation as far as photography is 
concerned. The exception is a de- 
tachment of the 1365th Photo 
Squadron consisting of 12 enlisted 
Airmen and one civilian. Com- 
manded by Captain Douglas Moy- 
nihan with Technical Sergeant Ben 
Tressy as NCOIC, the detachment 
operates only during Air Force mis- 
sile tests, producing both docu- 
mentary and tracking footage. 

Equipment used includes 70mm 
Hulcher cameras mounted on a 
converted machine gun mount for 
tracking. There are four of these 
units, designed at Lookout Moun- 
tain for this purpose. 

Documentary footage for the Air 
Force film report is shot with stand- 
urd Eyemo cameras. The detach- 
ment generally covers two test 
!aunches a week, whereas civilian 
cameramen cover all operations at 
Canaveral for all services. 

In retrospect, perhaps the most 
unusual aspect of photography at 
Cape Canaveral is that it is ‘basic- 
ally straightforward. The equip- 
ment, while all of top quality, is 
largely standard equipment used 
with surprisingly few modifications. 
Processing techniques and operat- 
ing procedures are designed to pro- 
duce consistently high-quality with 
as little temperament as possible. 
Yet in quality, achievement and 
scope, Cape Canaveral is most im- 
pressive. Photo coverage is organ- 
ized with the precision of a military 
operation. There is a variety of 
equipment to choose from for max- 
imum results. In fact, there is al- 
most as much equipment as_ is 
needed to cover the most intensely- 
documented operation in history. 
There are no special designs or 
frills. What is the answer? 

It is in the caliber of men who 
make up the Cape operating sec- 
tions. For the most part, they are 
serious, hard-working and, in a 
certain sense, dedicated. This qual- 
ity they would deny vehemently, 
but most of the people feel the 
importance of the work done and 
the need for constant improvement. 
There are the usual changes in 
method as new materials are de- 
veloped. There are differences be- 
tween cameramen and engineers 
on how things should be done. 
Basically, however, Cape Canaveral 
photographers are a group of pro- 
fessionals, doing a job that is im- 
portant although not always pleas- 
ant. Most of all, they are doing the 
job well.—_THE END 
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AN AUTOMATIC FILM EDITOR 


The Superbly-Engineered Acmade Mark II Assures Maxi- 
mum Film Protection And Remarkable Ease Of Operation. 


ACMADE MARK II Editing Tables 


For 35 mm and 16 mm 
¢ For Studios & TV | 
¢ Cutting and Viewing 


© New rotary prism movement re- 
duces the danger of damage to 
your film. Run your negative or 
original material with perfect 
safety. 
Straight-line threading and 
simplified controls make it pos- 
sible for anyone to edit films 
with top efficiency and speed 
after only a few minutes of. 
instruction. 
You may project your picture 
on a 6”x8” screen or slide the 
screen out and project much 
larger size pictures for group 
viewing. 
Ingenious instantly inter- 
changeable tite wind permits 
operation on reels or on cores. 
Small efficient torque motors 
replace cumbersome belt drive. 
Instant clutching permits 
changing coupling from syn- 
chronous to individual drives 
without stopping. 
... Plus Many More Revolution- 
ary New Features. 


Price complete and $2975 


duty paid. 
— fob New York 
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Model A Acmade consisting of one 
16 mm picture with composite optical 
and magnetic tracks, and one separate 
16 mm magnetic track, including foot- 
age counter and time counter, four 
torque motors, and four tite wind 
adapters with two built-in film bins, 
complete 


Write for complete, illustrated brochure and price list. 
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Animation Stand For 
Films & Film Strips 


Basic Stand $995 





Complete as shown 
$1595 


IN HORIZONTAL POSI- 


TION. For zoom titles, 
copy and product and 





puppet stages. 

IN DIAGONAL POSI- 
TION. Columns can be 
locked at any angle 


between horiz. and 

vertical for angular 

zooms in on table 

which is locked in 

horiz. position. 

NOW YOU CAN ADD 
ANIMATION TO 

YOUR LOWEST BUDGET FILMS! 


SERVING THE WORLD'S 





More PORTMAN 


ANIMATION STANDS 
-Sold To: 


e Australian Broadcasting 
Commission 
© Robert Tinfo Technical 
Animation 
e Bay State Film 
Productions 
e Walter Craig 
Productions 
e Avacugho Cine, Caracas 
e Ford Motor Co. 
e Rembrandt Films 
e Ansel Studios 
e Corwin Studios 
e L & L Animation 
Mayo Clinic 
Slide-0-Chrome 
National 
Aeronautics and 
Space Admin. 


A rugged precision and versatile ani- 
mation stand that offers more than 40 
accessories for special animation and 
effects, 


vices vecin at $]5QS 


AVAILABLE NOW 
New ACME-PORTMAN 16mm-35mm in- 
terchangeable camera with ball-bear- 
ing mounted cam-rackover. Write for 
descriptive folder and price list. 


FINEST FILM MAKERS 


FLORMAN « BABB, inc. 
68 West 4oth Street New York 36, New York MUrray Hill 2-2928 
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Quality pepenps ON PEOPLE 





Every morning quality walks into the lab on two legs. 


Modern equipment, the best in materials, up-to-date chemical and 
electronic controls provide the tools for quality; but without well 
educated, interested, high caliber personnel, no laboratory can 


censistently produce it. 


Meteor is proud of its personnel. Many are college graduates. All 
have considerable practical experience. Each takes pride in his work. 


Education, both on the job and formal training at the manufac- 
turer’s plant or at seminars and short courses around the country, is 


.@ continuing program at Meteor. 


A high level of quality costs very little more than an “ordinary” 
job. If this is a major consideration, ask us to produce it for you. 
Catalogue of services available on request. 





4630 OAKMAN BOULEVARD 


Rr Aolographic 


DETROIT 4, MICHIGAN 


CUSTOM LABORATORY FOR PROFESSIONALS 
COLOR — BLACK & WHITE 


WEbster 3-8604 
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The ONLY — 
Professional 
Meter... 
measures 
ILLUMINATION, 


CONTRAST and 
BRIGHTNESS! 


Spree 


HAND CALIBRATED FOR 
7) — 2-1 @) Cs ae \ oi 1 0] 7 Von Ane 
When thousands of dollars of narrow-latitude 
color film is shot, exposure must be “‘on the 
button.’ No wonder, therefore, that Hollywood's 
top cameramen and lighting technicians rely 
exclusively on SPECTRA! For this is the only 
meter in the world employing bench-matched 
components, with individually calibrated 
direct reading slides for every ASA film rating, 
present or future! Directly shows ‘‘f’’ stop, 
and foot candles, as well as brightness and 
contrast, even in unusually low light levels. 
If you're serious about photography, there is 
only SPECTRA! Complete with 14 slides, grid, 
disc, handsome fitted case. $97.50 


- Distrib. by Scopus, Inc., N.Y. 16, N.Y 
(2, PHOTO RESEARCH CORP. 


Get more information. Circle 478, page 77 





muse! 


to score your films by 
COMPOSED AND RECORDED 


WITH YOUR NEEDS IN MIND 
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BOOSEY & HAWKES, INC. 
30 WEST 571m STREET 
NEW YORK 19, N. Y. 

FOR CATALOG AND INFORMATION 
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@ WE DESIGN & BUILD @ 


@ CUSTOM CAMERAS «= 


Whatever your photographi¢ record- 


-= ing problem, CAMERAFLEX designs = 


and builds to your special needs. 
Among our clients 


@® BENDIX-U.S.A.F.» NBC* PHILCO 
RCA * OPERATION DEEPFREEZE 


@ SA VERAFLEX @ 


Pa Division of Federal Mfg. & Eng. Corp = 
1055 Stewart Avenue 


Garden City, Long Isfand, N.Y 
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METRIC OPTICS 
(continued from page 39) 


Optics coordinator, Mr. Starbird, 
working with the contractors. Al- 
though there may be more than one 
piece of equipment at a site, each 
piece supplies just one type of de- 
sired information. 

Spatial data, the position of the 
missile at specific times during its 
flight, are supplied by Ribbon 
Frame cameras, CZR-1 and RC-5. 
This camera uses 5%-in. aerial film 
in 100-ft. rolls, placed in a drum. 
The film transport is stabilized at 
30 in. per sec. Revolving about the 
film drum is the shutter drum, trav- 
eling at 1800 rpm. Six equally 
spaced slits in the shutter drum 
provide frame rates from 30, 60, 
90 and 180 fps. The effect is that 
of a focal plane shutter, except 
that in this case, the number of 
slits, rather than the width of the 
single slit, determines the shutter 
speed. With one slit, the speed is 
30 fps and the frame size is 1-in. 
high. With two slits, the speed is 
60 fps and the frame size is only 
%-in. At 90 fps, the frame size is 
¥-in. and at 180 fps, it is %-in. The 
frame width, of course, remains 
constant at 5% in. Film used in this 
camera includes Super Hypan, Tri- 
X and Linagraph Shell Burst. 

The ribbon frame cameras, per- 
haps the first cameras designed for 
missile work, were developed by 
Dr. Ira Bowen of the California In- 
stitute of Technology in 1942. 
Changes have been made in the 
original models, but the design re- 
mains the same. 

These cameras are towed out to 
the selected test site and aligned 
to cover the proper area, usually 
from launch to 2000 ft. up. If two 
cameras are used so that the fields 
overlap, the field covered extends 
to 3500 ft. up. Once the camera 
is in position, test film is made and 
processed. If the lab report is posi- 
tive, “shoot” film is placed in the 
camera and the orientation expo- 
sure made. This provides a refer- 
ence for Metric Optics footage shot 
during the test phase. 

Once all tests are completed, the 
camera is placed on operational 
standby for remote control opera- 
tion. Set-up time per unit is about 
1% hours. It is estimated that test 
set-up time accounts for 35 per cent 
of the manhours of this section. 

Lenses vary from 5-in. to 10-in. 
focal lengths, with apertures from 
f/4 to £/2.5, depending on the lens. 
Resolution under field conditions 
is listed at 20 lines per millimeter. 

In addition to position, it is neces- 
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sary to determine the attitude of 
the missile in flight. This is done 
by angular measurements, measur- 
ing deviation from the projected 
trajectory. The raw data for this 
aspect is gathered by Askania Cine- 
Theodolites, a marriage of camera 
and surveyor’s theodolite developed 
by the German Army before World 
War II for ballistics study. As- 
kania is the Berlin firm which pro- 
duces these instruments. Howev- 
er, several improvements have been 
made to increase the accuracy of 
the original, including finer engrav- 
ing on the mount, improved con- 
trol dials, smoother bearings and 
sharper lenses of increased focal 
length. These cameras are mount- 
ed in astrodomes and are oper- 
ated by two men, one handling ele- 
vation, the other azimuth. 

The theodolite consists of a 
camera on a U-shaped trunion 
housing. Two geared handwheels 
provide the vertical and horizontal 
movements (elevation and azi- 
muth). These cameras use 35mm 
film in 100-ft. loads, exposing a 
standard 1 x 1%-in. double frame 
at 1, 2 or 4 fps. The lens has a 24- 
in. focal length working at f£/4.5 
and a resolving power of 30 lines/ 
mm. A venetian-blind shutter with 
a speed of 1/150 sec. is used. These 
shutters are synchronized so that 
all cameras operate when the shut- 
ters are triggered by a pulse from 
the Master Theolodite Site. 

A precision engraved glass circle 
is mounted on the elevation axis 
to measure this angle, while a sec- 
ond circle is mounted on the ver- 
tical axis to indicate azimuth. 
These glass circles are illuminated 
by strobe lamps triggered in syn- 
chronization with the camera shut- 
ter so that both circles and the tar- 
get are recorded on the same frame. 

Timing pulses are also shown on 
each frame for coordination with 
Range time. Timing code read-out 
is made at a rate of once per sec- 
ond. Thus, at one fps, every frame 
will show timing marks; at 2 fps, 
every other frame and at 4 fps, ev- 
ery fourth frame. The marks are 
based on 500 pps presence-absence 
code used at the Cape. 

In addition to camera position as 
noted by the dials, and time as 
noted by the pulses along the frame 
edge, target boards are used for 
external orientation. These boards 
are photographed before and after 
each test with the camera in both 
normal and inverted position. 

Cine-theodolite stations are 
manned at least three hours before 
test to permit necessary checking 

(continued on following page) 
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LENSES FOR INDUSTRIAL PHOTOGRAPHERS 


TELEPHOTO 
RAPTARS 


Telephoto Raptar lenses are 
indispensable when covering 
news, sports events, making 
architectural and industrial 
studies. Telephoto Raptars are 
also excellent for candid shots 
. .. Closeups in color or black 
and white. Like a telescope, 
these lenses bring distant shots 
up close in true perspective . .. 
shots that would be impossible 
to get with any other lens. 





















WIDE ANGLE 
RAPTARS 


For group pictures indoors or 
out, industrial photography, 
architectural pictures or shoot- 
ing in confined spaces; halls, 
small rooms, in crowds where 
wide coverage is required, a 
Wollensak Wide Angle Raptar 
is the lens to use. They cover 
up to 3.6 times more subject 
matter than a normal lens... 
deliver excellent definition. 









ENLARGING PRO-RAPTARS 


These lenses deliver unparalleled brilliance, con- 
trast and definition with evenness of illumination 
and flatness of field. There is no distortion, no cur- 
vature .. . just extra fine resolution ard higher con- 
trast. Excellent for black and white or for color work. 








WRITE for /iterature 


WOLLENSAK 
OPTICAL COMPANY - ROCHESTER 21, N. Y. 
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THE MOST COMPLETE LINE OF: 
STOP MOTION, TIME AND MOTION 
and MEMO-MOTION STUDY . 


EQUIPMENT 
for BELL & HOWELL 16MM 
EASTMAN CINE SPECIAL 11, 
and K100, 
BOLEX H-16 CAMERA and 
BELL & HOWELL 240EE AUTOMATIC 
EYE CAMERA 


Speeds from 3,000 frames per minute to one per day 
WRITE FOR INFORMATION ABOUT OUR NEW 16MM ANALYSIS PROJECTOR 


LAFAYETTE INSTRUMENT COMPANY 


Box 393, Lafayette, Indiana 
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(Hr Color Processing Units 


QUALITY 


‘ 


AT 


COMPETITIVE 
PRICES! 


ALL SIZES AVAILABLE TO MEET YOUR PRODUCTION NEEDS 
TYPE 316 STAINLESS STEEL USED THROUGHOUT 


ENTIRE FIXTURE IS HIGH POLISH CHROME & 
WORKMANSHIP IS THE FINEST ATTAINABLE; 


STAINLESS STEEL 
NO SHARP EDGES 


EVERY WELD PASSIVATED & GROUND; ALL CORNERS RADIUSED 


DESIGNED PROPERLY FOR LONG LIFE USE 


above is one of a complete line of processors, sinks, tanks, mixers, and 


Graphic Arts Processors, or X-RAy Processors. 


similar equipment. Call on our 15 years of production experience in this field to fill 
your requirements. You are assured of the best in trouble free operation when you 
buy Carr. Custom fabrication to your specs is where we excel. 


Send for our catalogs: Photographic Darkroom Equipment, Color Processing Units, 


Please specify. 


CARR CORP., 1101 Colorado Ave., Santa Monica, Calif., UPton 0-9237 
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Ektachrome, 
Kodacolor. 





CONSULT US ON COLOR 


Processing that is crisp, clean and Consistent— 


Personal attention by Norman Kurshan—write 
for Free Literature. 


NORMAN KURSHAN 


color serutce 
8 West 56th St. - New York 19, N.Y. 


Anscochrome, Ektacolor, and 


DYE TRANSFER PRINTS 
TYPE C PRINTS © SLIDES 
DUPLICATE TRANSPARENCIES 
ART COPIES 
KODACHROME SERVICE 


INC. 


REVERSAL DEVELOPING 





JUdson 6-0035 
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METRIC OPTICS 
(continued from preceding page) 


and orientation. Test films are 
“slop” processed, this being quick 
processing to see if the camera op- 
erates properly. Another check is 
made after the operation. 

The heavy artillery of Metric 
Optics are the tracking telescopes, 
IGOR and ROTI. These formida- 
ble names are not Norse gods but 
shorthand for Instrument Ground 
Optical Recording and Recording 
Optical Tracking Instrument. Both 
are long-range telescopes of ob- 
servatory quality to provide data 
on events taking place beyond the 
reach of the basic cameras. In- 
formation covered includes stage ig- 
nition, exhaust configuration, struc- 
tural integrity and flying character- 
istics. At present, there are three 
ROTI installations and six IGORs, 
four permanent installations and 
two mobile telescopes. 

Photographically, both instru- 
ments are similar, using 70mm cam- 
eras to record the data. On IGOR, 
the camera is a Flight Research 
Model V, taking 2% x 2k-in. pic- 
tures on a 1000-ft. roll of film. The 
frame rate ranges from 10 to 60 
fps. The shutter is an adjustable 
rotating shutter, from 0 to 120 
degrees. If desired, a 35mm Mitch- 
ell Hi-Speed camera can be used, 
making single-frame (1 x %-in.) ex- 
posures from 8 to 96 fps. Both 
cameras provide for time coded, 
engineering sequential and docu- 
mentary coverage. 

Engineering sequential and doc- 
umentary coverage is, in a sense, 
a by-product of data recording. 
This coverage represents a com- 
plete record of all events occurring 
during a test flight, from launch to 
stage separation, burn-out, etc. 

The camera on ROTI is a Pho- 
to-Sonics Model 10A. Frame rates 
and format are similar, as is maxi- 
mum film load and shutter design, 
to the IGOR camera. Both cameras 
have projected fiducial marks. 

Both systems also use automatic 
exposure control for even illumina- 
tion despite varying sky back- 
ground. Light conditions are meas- 
ured continuously and compared 
with a reference light source with- 
in the instrument. The difference in 
light intensities between the sensor, 
which picks up outside illumina- 
tion, and the reference light, pro- 
duces an error signal which is fed 
into a servo unit. This unit drives 
a pair of variable density filters lo- 
cated in the light path of the opti- 
cal system which can maintain il- 
lumination range at the film plane 
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to within %-stop accuracy. 

In addition, both instruments 
have tracking radar for automatic 
focusing, using a focusing lens on 
IGOR and a pair of focusing 
wedges on ROTI. 

Another member of the tracking 
telescope system is the Boston Uni- 
versity Semen, a manually-op- 
erated instrument with a fixed 240- 
in. focal length. This is in contrast 
to IGOR and ROTI with focal 
lengths which vary from 100 to 500 
in. Photographic recording is by 
means of a 35mm Mitchell mounted 
at the focus point of the 240-in. 
lens system. A 90-degree beam 
splitter permits simultaneous view- 
ing with two cameras if de- 
sired, one camera viewing directly 
through the beam-splitter. The Bos- 
ton University Telescope is a com- 
paratively simple system which can 
be airlifted to any desired location. 

The last of the Metric Optics in- 
struments is the Sandia Tracking 
Telescope with two fixed systems, 
one 105-in. focal length, the other, 
180-in. focal length. Photo record- 
ing is by means of 35mm Mitchells 
of a slightly different design than 
those used with the Boston Tele- 
scope. The Sandia telescope is not 
portable, being mounted in an 
IGOR astrodome. 

The current practical limit of 
photo recording lenses is a 500- 
in. focal length. An attempt was 
made to get a 1000-in. lenses but 
there was a marked loss of con- 
trast, poorer definition and mechan- 
ical difficulties as far as lens design 
and construction were concerned. 

It is quite possible that in the 
future, a method of using electron- 
ic sensors with cameras rather than 
photographic film will be evolved. 
The dimensional instability of 
photographic emulsions causes a 
loss of definition which can be 
critical at extremely long ranges. 

The development of such elec- 
tronic sensors would make on-site 
processing and reading feasible, 
reducing the time lag in getting 
data to the missile contractor. Some 
of the data, such as that collected 
by Theodolites, can be put into 
digital form and taped for use in 
computers. Other data, such as that 
observed by IGOR and ROTI, 
might be scanned by photoelectric 
cells adjusted to reproduce the 
tones of the standard H & D curve, 
giving the speed of television with 
the image quality of photography. 
[t appears that the demands of the 


‘missile age are forcing traditional 


rivals, photography and electronics, 
into a marriage of convenience.— 
(HE END 
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Users write and tell us... 


IS THE 


BEST 


DEVELOPER 
FOR FILM 


EVER 


INVENTED” 






EDWAL SCRENTIFIC PRODUCTS COMP. 


We feel a bit modest about that but we will say without 
fear of contradiction that: 


Edwal FG7 at 1:2 dilution is most assuredly one of the two best 
‘fine grain in 5 minutes’’ developers in the U.S.A. 


Edwal FG7 at 1:7 is beyond a doubt the only ‘“‘single-use’’ developer 
that makes any pretense at giving fine grain on Royal X and 
Isopan Record films. 


Edwal FG7 at 1:15 dilution is incontrovertibly one of the best com- 
pensating ‘‘single-use’’ developers for high resolution on thin 
emulsion films. 


Edwal FG7 at 1:3 dilution is certainly one of the best available 
light developers when development is pushed to finality. 


Edwal FG7 at 1:3 dilution has been proven by thousands to be a 
superior normal speed developer with a six-minute developing 
time for fast film and three minutes to four minutes on fine 
grain films. This one developing bath gives excellent results 
on both types. And last but not least: 


Edwal FG7 is cheap. Where else can you develop ninety-six rolls 
of film for a mere $1.75 (the cost lof 1 qt. FG7). The 16 oz. 
size is only 99c and the gallon only $6.75. 


Don’t just stand there! Buy FG7! 
Thank you 
Old Doc Lowe, the chemical man 
EDWAL SCIENTIFIC PRODUCTS CORP. 
Chicago 28, Illinois 











Get more information. Circle 428, page 77 





NEGA-FILE for 4 x 5 















prints & 


Hardwood chest holds 
1500-4 x 5 negatives 
or prints. Includes 
index cards & visible 
numbered guides. 
Stack-filed for com- 
pact storage. 

#4500 Chest with printed 
envelopes & cards $49.95 
#4500-A Chest with 
transparent sleeves & 
cards $92.25 
#BA-4600 Base — fits 
either chest .............$6.45 





DIMENSIONS: 
144%4x)15%4x6% 
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THE NEGA FILE COMPANY 


| NEGA) FILE 


DOYLESTOWN, PENNSYLVANIA 















Send for NEGA-FILE Catalog 
Get more information. Circle 474, page 77 
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ANIMATION CAMERA STANDS 
Competitive table mode!s to superb 
quality large production units. 


16/35mm LOW COST CAMERAS 
ANIMATION DISCS 


single and double bar, beautiful 
enamel finish. 


PLANNING BOARDS 


manual and high speed 


INKING BOARDS 
12 field — 16 field —double 12 field 
anodized finish 


REGISTRY PUNCH 
LAYOUT GUIDES 
PEG BARS 


There is no compromise with the QUALITY of fine 
handcraftsmanship. We offer our 25 years experience 
in the design and manufacture of custom animation 
photographic equipment. 


Write for further details. 


DEALER INQUIRIES ARE INVITED. 





... Wherever production is improved 


you'll find oan Fel professionally 
fine equipment being used. 






Fn Cull. INC. 2526 North Ontario Street, Burbank, California * Victoria 9-4636 














Get more information. 


Circle 484, page 77 








CAMART DUAL 
SOUND EDITOR 


Model SB-111 


Complete with optical sound re- 
production head (or choice of 
magnetic soundhead) base plate, 
amplifier-speaker. For single or 
double system sound. An unbeat- 
able combination with Zeiss 
Moviscop 16mm precision viewer, 
sharp brilliant 2% x 3% picture. 


The Camera Mart, Inc. 
1845 Broadway New York 23, N. Y. 
Plaza 7-6977 








Zeiss Moviscop Viewer $89.50 
Camart Dual Reader $195.00 
Comb. Viewer Reader $269.50 








Get more information. 


Circle 415, page 77 









HUNTING FOR 







Write for detells 


COLIND PHOTOGRAPHY INC. 


713 Mein St. Peoria, IMinois 





=e 


| 


Get more information. Circle 421, page 77 
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NOW ... Automate your Color 
Processing for as 
Little as $2000.00 


Bald Eagle Processing Machines—The automatic convey- 
or timer may be installed over your present manual proc- 
essing line or with a complete new package unit. All 
variables controlled accurately and consistently, yet easily 
changed. Write today for complete information and give 


us a description of your needs. 
60 East Fourth Street 


Bald Eagle Corp. St. Paul 1, Minnesota 


Get more information. Circle 405, page 77 


fe hn CUTS 


Paper Costs 
Space saving, self-storl 


in HALF! 
roller for seamless back- 
ground paper. Only $39.50 (Add $2 west of Missis- 
sippi and Canada). We ship prepaid. Send for new 
ler. 
KR ANK-N-ROLL Mfg. Co., 18215 Detroit Ave., 


Cleveland 7, 0. 
Get more information, Circle 457, page 77 











BALLISTIC CAMERA 
(continued from page 55) 


image throughout their focal plane 
is tested to within 1/1000mm or 
better. 

While neat, the cameras are not 
dainty. Packed for the road, they 
weigh from 641 to 693 Ibs., de- 
pending upon which lens is being 
used. 

Actually, photography is the 
least of the problems in operating 
one of these units. Exposure is 
quite simple because most of the 
time the camera is used wide open. 
The images are, for practical pur- 
poses, infinitely distant points of 
light, usually quite faint. 

In some instances, Glei ee. 
a missile test depends on whether 
or not ballistic camera data can be 
obtained. Only one plate can be 
exposed per camera. If there are 
clouds in the sky, or if the moon 
is in the be mage | of the estimated 
trajectory—the decision to fire may 
depend on the judgment of a crew 
of two camera operators on an 
island in the Atlantic hundreds of 
miles from nowhere. 

Glei, therefore, takes no pains to 
find a person with photographic 
experience when adding to his 
staff. Instead he looks for a man 
who can learn the relatively minor 
photographic aspects of the job, 
master the electronic complica- 
tions, pay attention to the tedious 
but necessary technical detail, 
leam to be a shrewd practical 
meteorologist, pick up some as- 
tronomy and keep cool and alert. 

The astronomy comes in from 
lining up the camera with the 
North Star to the final reduction 
of the data. One of the principles 
on which the accuracy of the 
ballistic camera data rests is this 
fact: given a specified viewpoint 
from the earth, if a missile’s posi- 
tion is known in relation to three 
stars then its elevation and azimuth 
can be determined from _long- 
since published astronomical data. 
Furthermore, since both the stars 
and the missile are equally af- 
fected by the light-bending ability 
of the atmosphere, these measure- 
ments are almost as good as if they 
were made in a total vacuum. Thus 
even the daytime shoots are cali- 
brated by photographing a star 
background before and after the 
main exposure. The camera crew 
must be familiar with the stars, 
their magnitude and motions and 
when to shoot them in order to fur- 
nish adequate reference points. 

Time is just as important a part 
of the information as direction and 
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distance, and the operators must 
be adept at using the time meas- 
uring devices. The most im- 
portant of these is a 1000-cycle 
per. sec. signal generated at the 
Cape—or with independent signal 
generators on outlying stations 
which are synchronized with this 
master signal. This can be used to 
operate the camera shutter at any 
specified 1/1000 sec. point in time 
(signal delay through the cables 
is calculated on the basis of dis- 
tance). A chronograph is used to 
record the time of the star calibra- 
tion. Another device is a photocell 
which indicates what time a flare 
or stroboscopic light on the mis- 
sile goes off. 

These flares and strobe lights are 
used to indicate the trajectory of 
the missile after burnout. Strobe 
light is superior because it is 
briefer, but its range is only 250 
to 300 nautical miles. The flares, 
1 oz. “Daisy” pyrotechnic flares, 
can be recorded at distances in 
excess of 5,000 nautical miles. 

The star calibration calls for a 
special technique which has a 
two-fold purpose: to furnish a 
point of light rather than a line 
for measuring, and to positively 
identify which point belongs to 
which star trail. This is done by 
following this sequence in exposing 
the night sky: shutter open 2 sec., 
shutter closed 30 sec., shutter open 
1 sec., closed 30, open %, closed 30, 
open 4. Then the shutter is opened 
for the trajectory shot, or opened 
repeatedly for daytime _ shots 
(flame chopping). Finally the star 
calibration is repeated in reverse 
order. The pattern of the star cali- 
bration is: -—- — — .. ‘ 

As the Atlantic Missile Range 
screwed down the accuracy of mis- 
sile tracking with the introduction 
of these cameras in 1956, a dis- 
crepancy was noticed in the 
trajectory indicated by cameras at 
some sites relative to data from 
other sites. The discrepancy was 
due not to the ballistic camera sys- 
tem, but rather to inaccuracies in 
the survey which located the cam- 
era sites. They were relocated on 
the charts. On one of the missile 
tests it was decided to position a 
camera on the island of Bermuda 
to find out where it was in terms 
of the North American continent. 
Figuring backwards from the plot- 
ting of the missile trajectory, the 
island was located to an accuracy 
of 8, 21 and 10 ft. in a rectangular 
coordinate system, moving it sig- 
nificantly without the natives know- 
ing a thing until they read the 
news some time later.—THE END 


DECEMBER 1960 

















Color prints and transparencies create 
interest — desire — sales. And when 

the prints and transparencies are made by 
CCA they convey them with brilliance 
and depth unsurpassed by any other strategy 
of design or words. 







Capitalize on Color 
quality iio. prints 


and transparencies 





Let CCA show you how to capitalize 
on the many new kinds of color prints and 
transparencies, the endless ways of 

using them. One of our experienced photo 
sales engineers will be happy to discuss 
your color needs and problems with you. 
Write to Department PM 


COLOR 
CORPORATION 


OF “The Quality Color Service 
to the Trade”’ 


AMERICA 


43 WEST 61ST STREET, NEW YORK 23, N. Y. * 
610 SOUTH ARMENIA AVE., TAMPA 9, FLORIDA” e 
5525 WILSHIRE BLVD., LOS ANGELES 36, CALIF. e 


JUpson 2-4355 
REpwoop 7-5353 
WEssTER 1-4711 





Get more information. Circle 422, page 77 










interchangeable click-stop masks make one 8 x 10, two 5 x 7, 
four 4 x 5, four 34 x 5 or eight 242 x 3% (wallet sized) prints. 


| SAUNDERS NEW COLORPRINT EASEL... easiest way 
to make duplicate Ektacolor Prints! 1... make vier pack 


and exposure tests quickly and easily. Change masks to produce one to eight 
prints on 8 x 10 paper in color or black & white, automatically in total darkness. 
Accessory focusing masks make the ease! light-tight and allow the printing of 
a different negative with each exposure and/or a combination of different 


See your dealer or write: sizes on the same sheet, without removing paper. 
Ss THE SAUNDERS CO. 


‘Ektacolor outfit with regular masks $67.50 
Ektacolor outfit with focusing masks $97.50 
nocuesten | P.O. BOX 111 » ROCHESTER 1, N.Y. 
Get more information. Circle 486, page 77 


Special size masks quoted on request. 
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PMI’S DIRECTORY OF 


INDUSTRIAL DEALERS 


These firms are specialists in sales. and service for photography in industry — 
for complete satisfaction all ways, always buy from your local industrial dealer 


CALIFORNIA 


The Harweod Co. 
1141 W. Valley Blvd. 
Alhambra—CU 3-655] 


Traid Corp. 

17136 Ventura Blvd. 
Encino—TRiangle 3-3373 
High Speed & Data 
Cameras—Sales—Rentals 


Birns & Sawyer 

6424 Santa Monica Blvd. 
Hollywood—HO 4-5166 
Complete Cine Line 
Sales & Rentals 


Bob Gambles Photo Supply 
5170 Santa Monica Blvd. 
Hollywood— NO 3-9251 
“Photographically Yours” 


Ralke Company, Inc. ;: 

849 No. Highland AS 

Los Angeles—HO’ 4 +48. 
Specialists in’ eri wal 
Engineting:» at te ie 
yw be LF 
Standard Gates aus 
7560 Melrose Aves: i) -) 
Los Angeles—WE 6-8281 ' 
Industrial—Graphic Arts— ° 
Verifax Supplies, 


The Harwood Co. 

283C Auburn Bivd. 
Sacramento—V 3-2859 
Photographic Suppliers to 
Industry 


Brooks Cameras, Inc. 

45 Kearny at Maiden Lane 
San Francisco — EX 2-1902 
“The Photographic Dept. 
Store” 


Foremans 
Industrial Photo Div. 
121 E. 4th Avenue 
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COLORADO 


J. A. Ossen Co. 

2144 Welton St. 
Denver—ALpine 5-4653 
Everything You Need— 
Plus Service 


CONNECTICUT 


Jay James Camera Shop 
183 Fairfield Ave. 
Bridgeport—FOrest 7-6447 
“Service and know-how” 


DISTRICT OF COLUMBIA 


Brenner Photo Co. 

933 Pennsylvania Ave., NW 
Washington—RE 7-2434 
Complete Photo Depart- 
ment Store 


* Fuller & d’Albert, Inc. 


San Mateo—Dlamond 3-5300 


Sales & Rentals; Photo In- 
strumentation; Verifax; A-V 


815 10th Street, N. W. 
Washington—EX 3-8120 


FLORIDA 


Jackson Camera Store 
1104 South Woods St. 
Orlando, Florida 


Jackson Camera Store 
145 N. W. 36th St. 


’ Miami—PL 4-2578 


Graphic Industrial Dealers 
for Florida 


ILLINOIS 


Altman Camero Company 
16 South Wabash Ave. 


- Chicago—ANdover 3-0749 


Chicago’s Largest Comera 
Store 


Standard Photo Supply Co. 
43 E. Chicago Ave. 
Chicago—SUperior 7-3124 
Specialist to the Professional 


ILLINOIS (cont.) 


Watland, Inc. 

7724 South Claremont Ave. 
Chicago—PRospect 8-4400 

A—V—Industrial—Verifax— 

Graphic Arts—Microfilming 


Oak Park Camera Co. 
1023 Lake Street 

Oak Park—Euclid 6-6447 
Professional — Industrial — 
Audio Visual 


Klein’s Photo Center 

225 Washington St. 
Waukegan—ON 2-4530 
Equipment — Supplies — 
Sales — Rentals 


INDIANA 


Hoosier Photo Supplies, Inc. 
1210 No. Pennsylvania 
Indianapolis—ME 8-3492 
Industrial — Graphic Arts — 
Verifax — Retail 

KANSAS 7 t i 
Bob Gaskins Industrial 
Photo Sales : 

631 E. Horry ‘ 
Wichita—FO 3-4746 


MASSACHUSETTS 


Industrial Photo Préds., Inc. 
257 Franklin St. 
Boston—Liberty 2-9655 
Cronaflex—Engineering— 
Office Kapyieg—Graphic 
Arts 


MISSOURI 

W. Schiller & Co. 

1101 Clark Ave. 

St. Louis—CH 1-7020 
Industrial, Verifax, Audio 
Visual 


NEW JERSEY 


L. Kaltman & Sons, Inc. 

287 Washington St. 
Newark—MArket 2-7154 
New Jersey’s Largest Photo 
Supply House 





NEW JERSEY (cont.) 


Schaffer Camera Co. 

89 Halsey St. 
Newark—MAin 2-2383 

52 Yrs. Servicing Photo Ind. 


NEW YORK 


Stickley-Siver, Inc. 

59 Carroll St. 
Binghamton—RA 4-4336 
Covering Triple Cities, El- 
mira, Scranton and Ithaca 


Aims Photo Equip. & Supply 
133 Park Ave. 
Brooklyn—Ulster 2-7300 
Verifax—Graphic Arts—AV 
—Diazo—Ind. 


Industria! Photo Prods., Inc. 
86 Worth St. 

New York—BEekman 3-9066 
Cronaflex—Engineering— 
Office Copying—Graphic 
Arts 


Medo. Photo Supply Corp. 
902 Broadway 

New York—OR 7-1500 
Verifax — Ektalith 
Graphic Arts — Industrial 


Unicam Camera Exchange 
1122 Avenue of Americas 
New York—YUkon 6-4538 
Minifon—Bolex—Leica 
Complete Darkroom Dept. 


World Camera Co. 
120 Wall Street 

New York—WH 4-9286 
“Trade-Iin-Specialists” 


OHIO 
The Dodd Company 


1025 Huron Road 
Clevelaond—MAin 1-0564 





When you phone or 
write to dealers please 
mention PMI’s Directory 
of Industrio!l Dealers. 








Thanks. 
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OHIO (cont.) 


Arlington Camera Center 
2122 Tremont Center 
Columbus — HU 6-2684 — 
HU 8-9444—Audio Visual— 
Rental—Sales—Service 





For Film or copy paper, 
a lens or a projector, 
your local industrial 
dealer is best equipped 
to serve you. 











PENNSYLVANIA 


Kadet Photo Supply Co. 
1020 Fifth Avenue 

Pittsburgh—COurt 1-7258 
Everything Photographic 


TEXAS 


Patterson Photo Supplies 
718 N. Stanton 

El Paso—KEystone 2-6956 
“Professional, Industrial, 

Commercial Sales” 


UTAH 


The Harwood Co. 

2004 S. 8th East 

Salt Lake City—IN 7-4203 
Photographic Suppliers for 
Industry 


WASHINGTON 


Tall’s Camera Supply, Inc. 
1415 Third Avenue 
Seattle—MUtual 2-8840 
Largest Camera Store in the 
West 





Attention 
Industrial 
Dealers 
PMI Readers make 
good customers. 
List your firm here. 
Write for rates, 
details. 
Advertising Manager, 
PMI 


33 W. 60th St. 
New York 23, N. Y. 
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4th ANNUAL 
NEW ENGLAND 


INDUSTRIAL PHOTOGRAPHERS 
ASSOCIATION TRADE SHOW 


at MOTEL 128 — DEDHAM, MASS. 


SOUTH OF BOSTON 


JUNCTION OF ROUTE 1 and 128 








OPEN: 1 pm.-9 pm. MONDAY-JAN. 16, 1961 
OPEN: 1 pm.-9 pm. TUESDAY-JAN. 17, 1961 














FREE REGISTRATION 


All Exhibitors Will Give Live Demonstrations 
Of The Latest In Photographic Equipment for 
Industry—Science—Research—Medicine—Education. 


List of Exhibitors: 


LOGETRONICS, INC. 

FAIRCHILD CAMERA & INSTRUMENT 
MILSCO MFG. CO. 

GRAFLEX, INC. 

ARGRAPH CORP. 

NATURAL LIGHTING CORP. 
SIMMON BROS. 

METALPHOTO CORP. 

ARRIFLEX CORP. 

ZOOMAR, INC. 

EASTMAN KODAK CO. 
BACH-AURICON, INC. 
OZALID-AUDIO VISUAL PROD. 

E. 1. DU PONT DE NEMOURS CO. 


ANSCO DIV. 
(GENERAL ANILINE & FILM CORP.) 

CORMAC CHEMICAL CorRP. 

AMERICAN OPTICAL CO. 

CHARLES BESELER CO. 

BEATTIE-COLEMAN, INC. 

BELL & HOWELL CO. 

MACBETH INSTRUMENT CORP. 

WOLLENSAK OPTICAL CO. 

FEDERAL MFG. & ENG. CORP. 

POLAROID CORP. 

KARL HEITZ, INC. 

KLING PHOTO CoRP. 

KIMBERLY INTERNATIONAL, LTD. 

PAILLARD, INC. 


COME EARLY—STAY LATE 


Sponsored Jointly By: 


See Everything That's New! 


SMITH’S PHOTOGRAPHIC STORE — CLAUS GELOTTE CAMERA STORES 
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§.0.8 Has It! 
EVERYTHING 


for the PRODUCTION 
and PROJECTION of 
MOTION PICTURES 


YOU NAME IT—S.0.S HAS IT! An entire 
building devoted exclusively to practically every 
type of TV and Motion Picture Production 
Equipment for producing, processing, record- 
ing, lighting, editing, testing and projecting mo- 
tion picture films. Truly, “The Department Store 
of the Motion Picture Industry”, serving the 
industry for over a third-of-a-century. Our most 
zealously guarded assets are the respect and 
confidence of our customers, comprising the 
smallest to the largest concerns and US. 
government installations throughout the world. 


IT PAYS TO CHECK WITH S.O.S 
BEFORE BUYING EQUIPMENT 


it may save you many dollars with an unqualified 
guarantee of your complete satisfaction. Here is 
a partial list of the countless products you will 
find at $.0.$:— 


ANIMATION STANDS, TITLERS, ETC. 
BOOKS, TECHNICAL 

BOOMS, MICROPHONES 

CAMERAS — 16 & 35 MM 

DOLLIES, CAMERA CRANES, TRIPODS 
FILM CLEANING MACHINES 

FILM EDITING and LAB EQUIPMENT 
FILM EDGE NUMBERING MACHINES 
FILM PROCESSORS, MICROFILMS 
HOT PRESS TILTING MACHINES 
INDUSTRIAL TRIPODS & HEADS 
LENSES, VIEWFINDERS, ETC. 
MOTORS, CAMERA 

MOVIOLAS, FILM VIEWERS, ETC. 
PRINTERS, SPECIAL EFFECTS, ETC. 
PROJECTION EQUIPMENT, ETC. 
READERS, SOUND 

RECORDERS, FILM, TAPE 

SOUND CAMERAS 

SOUND READERS Optical & Magnetic 
STRIPING MACHINES 

STUDIO LIGHTS & ACCESSORIES 
SYNCHRONIZERS, SPLICERS (Tape & Film) 
TEL-ANIMA PRECISION EQUIPMENT 
THEATRE and DRIVE-IN EQUIPMENT 
X-RAYDIOLA STOP MOTION PROJECTOR 
ZOOM and ANAMORPHIC LENSES 


S.0.$ LEASING PLAN 


Get acquainted with the many advantages of this 
Plan, specially designed for the TV and Motion 
Picture Industry, making it possible to obtain 
latest film production and projection equipment 
on very liberal terms. Write for FREE booklet. 


"The Dept. Store of the Motion Picture Industry” 


S. 0. $ CINEMA SUPPLY CORP. 


Dept. P, 602 West 52 ST., N. Y. 19—PLaza 7-0440 


Western Branch: 6331 Hollywood Bivd., Hollywood, Calif. 
Get more information. Circle 491, page 77 
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STANDARDS 
(continued from page 49) 


sheet is processed. The sense strip 
is appropriately labeled and sent 
to the chemical control lab where 
its densities are measured and plot- 
ted. If it shows a processing varia- 
tion beyond control limits set by 
the Standards Department, the con- 
tributing factor is located and 
corrected. 

When Standards first instituted 
this program, they found seem- 
ingly inexplicable variations. Close 
investigation revealed that the gas- 
eous burst agitation system was at 
fault. The volume of nitrogen re- 
leased with each burst was con- 
sistent enough, but the pattern of 
gas release was inconsistent enough 
to cause processing variations par- 
ticularly noticeable in normal to 
hard negatives. It turned out that 
the gas burst solenoid valve would 
sometimes shoot its wad at the be- 
ginning of the burst. At other times 
it would give a hesitant release of 
nitrogen which would slowly build 
to a climax. In either case the 
amount of gas released did not 
vary, but the effect on the film did, 
disturbingly so. 

Standards located a new sole- 
noid valve, and cranked up the gas 
pressure to near maximum, (15 
Ibs. per sq. in.) so that only one 
pressure variable (low pressure) 
would have to be watched. 

It sounds complicated, but the 
elimination of variables in negative 
processing has paid off in simplify- 
ing the work of printing the pic- 
tures, as the printers testify. 

This sort of scientific-minded 
trouble shooting often falls to the 
Standards Group. A recent piece 
of detective work turned up some- 
thing never before recorded about 
graininess. Standards was investi- 
gating appropriate filters for black- 
and-white work to cut down the 
brilliance of the Florida sky. Spe- 
cialist D. A. Odell found that some 
of the photographers on the range 
would leave a color conversion 
filter on their cameras when switch- 
ing from color to black-and-white, 
with the idea of cutting down blue 
sensitivity. Odell made a compari- 
son test, shooting one picture with- 
out a filter and one with the con- 
version filter. Results from the lat- 
ter made it look like an entirely dif- 
ferent film, it was grainy as a 
pebble beach. Conferences with 
the film manufacturer evoked sur- 
prise, and a tentative explanation: 
the small crystals of silver halide 
in the film were getting little or 

(continued on page 76) 














SLAVE OPERATED ¥ 


with Modeling Light! 


Try The NEW 
HERSHEY 
Model M 







ELECTRONIC FLASH 


See Your Lighting BEFORE You Shoot 
With HI-PRO’S Exclusive Modeling Light! 


Powerful, Portable 150 watt-seconds! 
Effective, CONSISTENT Slave- 
Operation, Photo-Tripped (elimi- 
nates those extra cords). See your 
local dealer! Set up your 
own studio trial! 

Suggested Retail Price $109.95 

Other Models from $69.95 


FREE “Hi-Pro Hi-Lights” Book- 
let has all the facts . . . write 


Hershey me.co. 
853 DUNDEE AVE., ELGIN, ILLINOIS 


MAnsfield 6-3700 
Get more information. Circle 446, page 77 




























musifex, inc. 


45 w. 45 st., n. y. c. 


BACKGROUND MUSIC 
SCORING 


@ INSTRUMENTATION SOUND 
EFFECTS 


@ MISSILE & AIRCRAFT SOUND 
EFFECTS 


MILITARY & SPACE MUSIC 


LIBRARIES FOR LEASE OR 
SALE 


FLY, PHONE, WIRE, 
WRITE NOW! 
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FREE LITERATURE 


For your copy of any free literature item, circle the appropriate 
number on the readers’ service card, attached, page 77. 


AUDIO-VISUAL 


FILMSTRIP CONTAINERS 203 
FilmKare Products Co. Illustrated speci- 
fication sheet describes FilmKare’s light- 
weight filmstrip containers in color. In- 
cludes prices. Free samples are available. 


DIRECT WIRE TV 204 
Argus Cameras, Inc. 16-page booklet tells 
how to use direct wire TV as a tool for 
business and industry. 


TECHNAMATION 205 
Technical Animations, Inc. 12-page book- 
let describes the Technamation process of 
motion without movement. 


SLIDE PREPARATION 206 
Projection Optics Co., Inc. 12-page book- 
let, Vis-Ability Unlimited, describes ma- 
terials and methods for the preparation of 
transparent slides for overhead projection. 
TAPE REPEATER 207 
Cousino Electronics Corp. Illustrated cata- 
log sheet describes the Mag-Matic self- 
threading tape repeater for single track 
record-playback operation. Inculdes appli- 
cations and specifications. Also gives prices. 


MAGNETIC RECORDERS 201 
Amplifier Corp. of America. Booklet illus- 
trates a new series of ultra-compact Mag- 
nematic Bookshelf recorders. Includes com- 
plete specifications and prices for 20 
different models. Optional features and 
accessories are also listed. 


PROJECTION SYSTEM 202 
TelePrompter Corp. Illustrated catalog 
sheet describes the TelePro 6000 front 
and rear screen projection system. Lists 
features and complete specifications. 


CAMERA & LENS 


PRECISION OPTICS 214 
Plummer & Kershaw. Brochure describes 
precision optics, both custom made and 
mass produced. 


BALLISTIC CAMERA 215 
Wild Heerbrugg. 8-page illustrated bro- 
chure describes the Wild BC-4 Ballistic 
Camera. Includes complete technical spe- 
cifications. 


INTERCHANGEABLE VIEW CAMERA 216 
Karl Heitz, Inc. 24-page booklet illus- 
trated in color gives applications of the 
Sinar Interchangeable View Camera. 


BOOKLET ON LENSES 208 
Exakta Camera Co. 8-page booklet, Use 
the Right Lens to get the Best Picture 
Every Time, explains the functions of dif- 
ferent lenses and shows how each should 
be used to the best advantage. 


MOTION ANALYSIS CAMERA 209 
Missei Sangyo Co., Ltd. 4-page illustrated 
brochure describes the Hitachi High-Speed 
Motion Analysis Camera Type 16H. In- 
cludes complete specifications and list of 
accessories. 


AUTOMATIC ROBOT STAR 210 
Karl Heitz, Inc. Color booklet describes 
the Automatic Robot Star cameras. In- 
cludes information on special industrial 
models and camera holder for photographic 
recording. 


MISSILE TRACKING CAMERA 211 
Flight Research Inc. * page illustrated 
brochure describes the Multidata Model V 
70mm missile tracking camera. Lists fea- 
tures. 


FILM HOLDERS 212 
Hoffman Professional Camera Co. Catalog 
sheet describes Professional cut film hold- 
ers available from this company and out- 
lines repair services available. 


PLASTIC LENSES 213 
Fostoria Corp. 4-page bulletin discusses 
advantages, applications, specifications and 
manufacturing facilities for light weight, 
optically ground and polished solid plastic 


lenses. 





now OMEGA adds a DEPENDABLE COMBINATION 













DEPENDABLE OMEGA WASHERS! 





SEE FULL LINE OF SIMMON 

OMEGA DARKROOM EQUIPMENT 

at: New England Industrial 
Photographer’s Trade Show 
Dedham, Massachusetts 











your prints, too! 


It takes proper drying, careful drying, 
spotless drying, meticulous drying to 
bring your soaking wet pride-and-joy 
print to your customers. Now you can 
depend again on OMEGA! 


Models 13 and 26 offer thermostat heat controls— 
speed—volume 

Dry BW glossy and matte, single or double weight 
Dry color on OMEGA 26 with AS-2557 STAINLESS 
STEEL DRUM 


¢ Omega 13—12-inch wide apron 


Omega 26—24-inch wide apron 
e Seamless Superdrum construction—continuous heat 


Photography is a soaking wet business...and 
the wetter the better! Out with hypo—de- 
veloper residues—anything that stains, 











scratches, bleaches, mars print perfection. SIMMON 
| Please RUSH details on the new OMEGA washers and dryers to: | 
— * OMEGALUX offers triple action washing Z re | 
= ¢ Mechanical — hydraulic — pneumatic | j 
_ agitation ; : SIMMON BROS. INC., | Address | 
e Accommodates 150 8x10 prints at one time 30-28 Starr Avenue, | | 
: ¢ Load with all sizes to 11x14-inches Long Island City 1, N.Y. 2 | City State | 
| ¢ Simple installation for water inlet-outlet. leanne \ 
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INDUSTRIAL PHOTOGRAPHERS 
ON THE GO (and in-the-know) CHOOSE... 


SEKONIC STUDIO 
EXPOSURE 
METER 


The Original True Incident Light 
Meter Incorporating Features 
Designed To Keep. Pace With 


Photography’s Advances: 


e 3-Dimensional Light Collector 

e Exclusive calibration check card for 
pin-point accuracy 

e New, easier-to-read exposure dial 

e Light intensity measuring range with 
white disc from 4 to 32,000 ft. C. 

e ASA .1 to 12,000, Lens stops fl to 
45, Shutter 60 seconds to 1 1000th 

eK constant 1.16 for reflected light 
readings; -C constant 25 for incident 
light readings 

e Conventional, LVS, Polaroid readings 

e By Sekonic, world’s largest and fore 
most exposure meter maker 


complete. with leather 


case, neck cord and 3 
direct- reading slides 


and attachments 


130 W. 42nd St. « New York 36, N. ¥. 
"Distributor: Scopus inc, New Yor, N.Y. 
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SCORE YOUR NEXT FILM WITH 


AWARD WINNING 


the 
most 
complete 









Did you know that commercial films winning the most scoring awards 
nearly always use Hi-Q music? They do. And there’s a reason . . . superb 
quality plus the most extensive library, with the plus of famous Capitol 
service. Find out for yourself. Send for demonstration disc. It’s free, 
of course. 


CAPITOL: 
<i 


me anae 






LIBRARY SERVICES, HOLLYWOOD, CALIF. 


Get more information. Circle 416, page 77 ~ 
74 








EDMUND CATALOG 217 
Edmund Scientific Co. 144- “page illus- 
trated catalog lists —— or science, 
math and optics available from this com- 


pany: 


STEREOCOMPARATOR 218 
Wild Heerbrugg. 4-page illustrated leaflet 
describes in detail the Wild STK-1 Stereo- 
comparator for increasing economy of 
photogrammetric single-point measure- 
ment Includes list of applications and in- 
formation on construction. 


ACCESSORIES PRICE LIST 219 
Abbe Films & Equipment Co. Price list 
for projection lenses, ring adapters, film 
leaders, reels and cans, shipping cases, pro- 
jection lamps and exciter lamps. 


EQUIPMENT 


REFLECTAL 220 
Photo Lectronic Research. Illustrated bro- 
chure describes the Reflectal for soft, dif- 
fused illumination of indirect lighting 
with complete control and direct light ef- 
ficiency. Lists accessories available. 


PRACTICAL AUTOMATION 221 
Automatic Timing & Controls, Inc. Cata- 
log sheet describes the application of auto- 
matic control instruments to industrial ma- 
chine and process operations. 


QUICK REFERENCE CATALOG 222 
Benson-Lehner Corp. 8-page_ illustrated 
catalog lists record readers, plotters, ma- 
chine language translators and photo in- 
struments available. 


PYROMETERS 

Servo Corp. of America. Technical bal 
letin describes Servotherm(R) industrial 
infrared radiation pyrometers. Includes 
specifications and lists accessories. 


PHOTOGRAPHIC CATALOG 224 
Interstate Photo Supply Corp. New 1960- 
61 catalog describes all the photographic 
lines exclusively represented in the U.S. 
by Interstate Photo Supply Corp. Includes 


cross index for easy reference. 


SCOPUS CATALOG 225 
Scopus, Inc. New Scopus catalog gives 
complete information on the group of pho- 
tographic lines handled by this distributor. 


Includes specifications and pertinent data. 


LAMPS FOR HIGH-SPEED 226 
Westinghouse Electric Corp. 3-hole 
punched loose-leaf sheet describes the 
new Westinghouse 300-watt reflector 
lamps for high-speed photography. In- 
cludes exposure data and technical data. 


PROCESSING EQUIPMENT 227 
Kelvin & Hughes America Corp. 4-page 
illustrated leaflet gives data on continuous 
film processors, Type RP1 and step-by- step 
film processors, Type RP3. Includes speci- 
fications. 


KENYON STABILIZER 228 
Kenyon Products, Inc. Specification sheet 
describes the Model KS-4 Kenyon stabi- 
lizer. Includes mechanical and electrical 
characteristics. 
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ASCORLUX CATALOG 230 
American Speedlight Corp. 8-page catalog 
covers the complete line of Ascorlux xenon 
arc equipment. Contains complete tech- 
nical specifications on the lamps, power 
supplies and accessories. 


PORTABLE DARKROOM 231 
Cormac Chemical Corp. 8-page reprint, 
Unibath, U Bet, provides a i and ex- 
plicit analysis of the use of the Unikit 
Portable Darkroom at the 1960 Kentucky 
Derby. 


CAMERA DRIVE MOTORS 248 
Camera Equipment Co., Inc. 3-hole 
punched loose-leaf sheet describes six 
CECO camera drive motors. Includes spe- 
cifications. Also gives data on the Pro- 
gramming Device Model 640A. 


GRAPHIC ARTS 


GRAPHIC BOOKLET 232 
The Gevaert Co. of America, Inc. 12-page 
booklet, Graphic Films, describes Gevaert 
films for line and halftone photography 


and for continuous tone reproductions. In- 


cludes section on separation panchromatic . 


films. 


PHOTOCOPYING METHODS 233 
Anken Chemical & Film Corp.. Pamphlet 
describes special photocopying techniques. 
Deals with special papers, film positives, 
Monobath solutions and other materials 
and methods designed to help the indus- 
trial and commercial photographer. 


PRICE LIST 234 
Miller-Trojan Co., Inc. 30-page illustrated 
schedule gives prices and specifications for 
equipment available from this firm. 


BROWN CAMERAS 235 
W. A. Brown Mfg. Co. 4-page illustrated 
brochure describes the Commodore series 
of Brown cameras. Includes specifications 
and space requirements. 


FILMSORT COPIER 236 
Minnesota Mining & Mfg. Co. Illustrated 
catalog sheet describes the Filmsort “Uni- 
printer 085” copier. Includes specifications. 


READER-FILLER 237 
NB Jackets Corp. Illustrated specification 
sheet describes the NB Reader-Filler which 
lets you view the film as you automatically 
file it into notched jackets. 


PARA-TIPE ALPHABETS 238 
Para-Tone, Inc. 32-page catalog gives list- 
ing of type faces available and illustrates 
each one. Includes instructions on use. 


SPECIALIZED LUBRICANTS 246 
Anchor Chemical Co., Inc. Illustrated cata- 
log sheet describes Anchor’s specialized 
lubricants designed for graphic arts equip- 
ment. Includes packing | price informa- 
tion. 


DIAZO PHOTO PROCESS 239 
Andrews Paper & Chemical Co., Inc. 6- 
page folder describes the diazo photo proc- 
ess, diazo photobase paper and diazo photo 
originals. Includes sample dry diazo photo 
print on Baryta coated base paper. 
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MOVE 


to the COLBURN 
LABORATORY 


GEO.W. COLBURN LABORATORY, Inc. 


lain last 5 


the best known name 

in 16MM films. 
Serving the nation 
from Chicago 
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164 N. WACKER DRIVE ¢* CHICAGO 6, ILL. 
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PHOTO 
SLIDE 
FILING 

SYSTEM 


With Every Slide Cross-indexed 
For Quick Visual Reference and Use 


When you keep your slides in this Multiplex 
cabinet, you gain these three advantages: 


1. Orderly classification—by subject matter, 
date, etc. Cross index cards available. 

2. Convenience—slides can be viewed against 
light-diffusing panel—individual slides easily 
inserted or removed. 

3. Protection—against loss or damage—with 


slides properly stored—cylinder-type key lock 
on door. 

The Multiplex Slide Cabinet shown above holds 
2340 slides, 2” x 2” . . . or 780 slides, 
4” x 3%” ... or some of each. Door opens 
down to provide shelf. Spacious utility drawer 
in base. Smaller and larger sizes, and other 
models, are available. For more complete in- 
formation, use the coupon below. 


EEL TE ET a a a a ee 
Please send me Slide Cabinet Bulletin LS-158 | 

u 
; LLTIPL NAME A 
: ee nee ; 
I DISPLAY FIXTURE CO. SI sie or ihe ccsein teva ncsscapconcrepeenneriniorcornel ' 
{ Dept. V, Warne & Carter } 
i St. Louis 7, Mo. CITY 8 STATE occ snsosesesenen p60 ; 


ee eee 
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- by use of meter and tap changing switch. — | 


a TRIAL witHour ¢ OBLIGATION 














A 
GENERAL 

PRECISION 

COMPANY 









SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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SCIENCE 
Applied te Motion Pictures & Stills 


Industrial, TV and advertising application of the dramatic tools of 
Scientific Photography: microscopy, time lapse, high speed, ultra- 
violet, infra-red, schlieren, etc. Consultation and production. 


Creative Product Studies 
THE BERGMAN ASSOCIATES 


732 Eastern Parkway, Brooklyn 13, N. Y. 
our thirty-first year... 


STANDARDS 
(continued from page 72) 


no exposure, while the big crystals 
were responding nicely to the light 
passing through the filter. Photog- 
raphers on the Cape were so 
advised. 

One area that is getting the clos- 
est scrutiny from Starbird and his 
staff is the matter of photographic 
sharpness. Standards presently uses 
three means to measure this aspect 
of photographic film. One is reso- 
lution. A special piece of equip- 
ment, a Swiss-built resolvometer, 
exposes an extremely fine grid of 
lines on test films. Results are read 
with a microscope. A second meth- 
od is acutance. A knife blade was 
built into the sensitometer for meas- 
uring image spread. A recording 
microdensitometer now attached to 
another department is used to in- 
dicate the film’s response to this 
test. A third method is to photo- 
graph resolution targets containing 
the colors commonly encountered 
on the range when photographing 
missiles. This, of course, measures 
not only the resolution of the film 
but also the resolution of the lens, 
and still does not avoid all the pit- 
falls of resolution tests. Starbird 
has a strong suspicion that the 
answer for his purposes lies in a 
recent offshoot of the recent in- 
formation theory, namely sine 
wave analysis. In this, a series of 
closely spaced dots or lines is ex- 
posed on the film; the photographic 
image of these lines or dots shows 
not a sharp cut off between the 
lines or dots but rather hills and 
valleys—hills at the point of great 
exposure and valleys at the point 
of least exposure. The curve out- 
lining these hills and valleys is in 
the shape of a sine wave and it is 
a function of the image spread. 
The shape of this curve can be de- 
scribed mathematically. Starbird 
believes that this idea can result 
in a concise description of a film’s 
ability to give maximum informa- 
tion about the behavior of a mis- 
sile. He’s hot in its pursuit, on the 
theory that fewer guesses and more 
facts will result in better photog- 
raphy.—THE END 




















NEXT MONTH 


Regular columns by Arnold Eagle, 
Lloyd Varden and William Hyzer, 
as well as the PMI Index for 1960, 
will appear in the January issue 
of PMI. 
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NEW PRODUCTS 


For additional information on any new product circle the 
appropriate number on the readers’ service card, page 77. 


VITO CLR 112 
A new 35mm Voigtlander camera, the Vito 
CLR, with built-in coupled exposure meter 
and rangefinder, has been announced by 
H. A. Bohm & Co. Featuring an f/2.8 
Lanthar lens, the Vito CLR automatically 
sets correct exposure when two exposure 
meter pointers on the camera top are 
iligned. Shutter is the Prontor LK with 
speeds from 1/15 to 1/500 sec. plus B 
ind self-timer. Price: $89.50. 


EXPOSURE METER 113 
lhe Realt “Ile de France” is an automatic 
exposure meter which gives direct read- 
*s of lens stops, shutter speeds or ex- 
sure values without any settings, calcu- 
tions or back checking. It reacts to less 
an 0.2 foot candles, and has a directional 
grid that allows passage of light corre- 
sponding to the field covered by the camera 
ins. A system of 10 interchangeable film- 
speed charts adapts the Realt to any new 


i 
I 
i 
1 
1 
t} 
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ASA ratings. Price: $29.95. 

PLASTIC FRAME HOLDER 114 
A heat-resistant plastic frame holder which 
permits easy handling of 35mm_trans- 
parencies is the Agfacolor Slide Frame. 
Price: box of 20 frames: $1.85. 


WIDE-ANGLE LENS 110 
The Auto-Takumar f/3.5  five-element 
wide-angle lens, which provides a 63- 
degree angle of view and weighs 5.2 oz. 
in leather case, has been introduced by 
Minneapolis-Honeywell’s Heiland Div. It 
is equipped with a_ diaphragm-cocking 
lever and will stop down automatically 
when the shutter is released. Price: $84.50. 


SLIDE PROJECTOR 111 
A fully automatic 35mm slide projector, 
the Balomatic 655, has been announced 
by Bausch & Lomb, Inc. It features remote 
forward/reverse operation, single slide 
operation and editing. Slide changing is 
accomplished by one-button control that 
operates at the projector or as far as 15 ft. 
away with remote control cord. Slides may 
be shown singly, loaded into a tray while 
projecting or repositioned for proper screen 
orientation. A timer allows automatic oper- 
ation with intervals continuously variable 
from 4 to 30 sec. Price, including 5-in. 
f/3.5 projection lens: $119.50. 


FILM PROCESSOR 103 
An automatic Rapid Spray Film Processor 
which handles 16mm or 35mm black-and- 
white positive motion picture film at 


speeds up to 150 fpm has been introduced 
by Houston Fearless. The unit can process 
negative film up to 100 fpm. Complete 
processing time for positive film is as 
short as five minutes from dry to dry, it is 
claimed. High impingement spray applica- 
tion of the developing solution, fix and 
wash, utilizing spray bars, makes this proc- 
essing speed possible, according to the 
manufacturer. 


OZALID DIAZO FILM 104 
A new Continuous Tone Film, called 
111CTF, has been developed by the Ozalid 
Div. of General Aniline and Film Corp. It 
is a diazo film designed specifically to com- 
pete in making duplicates of continuous 
tone negatives or continuous tone positives. 


MAGENTA CONTACT SCREEN 

The Kodak Magenta Contact Screen for 
Photogravure has been announced by 
Eastman Kodak Co. Intended primarily for 
the color field, it provides a method of 
producing hard dot screen positives for 
gravure printing. Kodak Magenta Contact 
Screens are provided in one screen angle 
and are obtainable in various sizes ranging 
from 8 x 10 in to 29 x 29 in. 


MAGNETIC-TAPE CLIP 121 
A plastic clip that slips between the flanges 
of reels to hold loose ends of magnetic 
tape in place has been developed by Min- 
nesota Mining and Manufacturing Co. 
Called the “Scotch” brand Tape Clip, it is 
being merchandised in packages of 10 at 
a retail price of 35¢. 





Catch any object moving at high speed in either 16 mm., 
35 mm., or 70 mm. with Benson-Lehner’s photographic 
recorders. If you require photographic test data or documen- 
tation, there is a Benson-Lehner camera for the job: 


HS-16...a 16 mm. instrument with intermittent movement. 
Up to 400 frames per second. 200 ft. film capacity. Designed to 
withstand severest environmental conditions. 

HS-35...high speed 35 mm. instrumentation camera with 
0.920 x 0.723 inch format. Dynamically balanced, intermittent 
motion, register pin movement. 300 frames per second. 


Interchangeable magazines. 


HS-70...a 70 mm. instrumentation camera with 2.25 


x 2.25 inch format. Intermittent movement with gear 
shift speeds up to 80, pin registered, frames per 
second. Ideal for use with long focal length lenses. 


For more information: 


® 
11930 W. Olympic Bivd., Los Angeles, Calif. 
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NEAT TRIGK! 








Mr. Film-maker: 
We'll Finish 
Your Motion 





Picture Film 


SOUND 
RECORDING 


/ 


EDITING 











4%. 


TITLING 






NEGATIVE-POSITIVE 
COLOR PROCESSING 


B & W PRINTING 
AND PROCESSING 


COLOR-CORRECT & 


Write, phone 
PRINTS 


or wire for 
information 
and quotations 
on any or all 
these producer 
services 


Problems? Our Technical 


Counsel Service will help you. 


byron 


laboratory 


1226 WISCONSIN AVE., N.W., WASHINGTON 7, D.C. 
FEderal 3-4000 


1226 EAST COLONIAL DRIVE, ORLANDO, FLORIDA 


CHerry 1-4161 
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EXA MODEL Il 115 
The Exa Model II 35mm single-lens reflex 
camera, with lenses and accessories inter- 
changeable with the Exakta, has been pro- 
duced by the Exakta Camera Co. It has a 
focal-plane 9-speed shutter with speeds 
from % to 1/250 sec. and is internally wired 
for flash and electronic strobe. Other fea- 
tures are: single shutter speed setting dial; 
film-type indicator; automatic film counter; 
and Exakta bayonet lens mount. Prices: 
with £/2.8 Isco Westanar lens—$99.50; 
with £/2.8 Zeiss Tessar—$119.50. 


16MM PROJECTOR 116 
The P16-S105 Weinberg-Watson 16mm 
Analyst Projector, which offers “flickerless 
projection regardless of the frame rate,” 
has been announced by the Camera Equip- 
ment Co. It has variable speeds from 2 to 
24 fps in both forward and reverse, and 
an electrically operated single frame ad- 
vance. The projector can be operated from 
a remote control box which is furnished 
with an indicator lamp for identifying con- 
trols in the dark. It is equipped with a 2- 
in. £/1.6 lens and a 750W lamp; and 
accepts 400-ft. reels. 


TARGET FINDER 117 
An Auxiliary Target Finder for Arriflex 
cameras has been made available by the 
Arriflex Corp. of America. The instrument 
is designed to show the photographer a 
clear reticle projected in space out over a 
wide field. When the center dot of the 
reticle is superimposed on the target, the 
object is automatically centered in the 
frame of the camera. Price: $80. 


LIGHT SENSING UNIT 118 
The Hycon Mfg. Co. has completed its 
first article Photocell and Amplifier Unit for 
use on Lockheed’s P3V-1 aircraft’s camera 
system. Used during night photography, it 
“sees” the light from an exploded photo- 
flash cartridge and subsequently commands 
the camera system to go into operation. 
The unit is fully transistorized and all com- 
ponents are mounted in an aluminum case 
which is completely sealed with an epoxy 
potting compound. According to the manu- 
facturer, it may become standard equip- 
ment on a large number of aerial pho- 
tography vehicles. 


PORTABLE COUNTER 119 
A new Model 1301P Portable Counter for 
making precise time measurements has 
been announced by Aerotronic Associates, 
Inc. With accessory equipment it can be 
adapted to measure shutter speeds, syn- 
chronization, movie camera speeds, etc. It 
measures in the audio range from 1 cps to 


20 ke. Price: $375. 


TESTING PRESSES 107 
Two new models of Engler Gravure and 
Aniline Testing Presses for in-plant labo- 
ratory testing of flexographic and rotogra- 
vure inks, papers and coatings have been 
produced by Amsterdam Continental Types 
& Graphic Equipment, Inc. Model FTM 
130 is available in paper widths of 6 x 12 
in. and can be equipped for testing either 
gravure or flexographic inks. Model AFTM 
149 takes a 6-in. paper width and includes 
a built-in adapter for testing of both gra- 
vure and flexographic inks, as needed. 








positive 


“LIP-SYNC” SOUND 


for 16mm movie cameras! 


The amazing, versatile ‘‘Nomad”’ is a 7-Ib. 
professional quality recorder/reproducer. 
The transistorized Nomad is positively 
sprocket-hole interlocked with camera or 
projector...cannot get out of sync! Basic 
system priced at $585.00; wide selection 
of accessories available. See your dealer, 
or write for free descriptive literature. 


MAGNASYNC CORPORATION 
5541 Satsuma Avenue 


teed North Hollywood, Calif. 


Phone: TRiangle 7-0965 
Get more information. Circle 466, page 77 








life can be beautiful 








Why be nervous and uneasy about 
color work? 

Instead, go right to K & L with your 
requirements for Dye Transfers & 
Ektacolor (‘‘C’’) prints for reproduction, 
comps, displays, color processing, 
flexichromes, transparencies, slides and 
filmstrips. Be sure of finest, exact color 
reproduction delivered on time. Discuss 
problems with K & L’s top technicians — 
Sam Lang and Len Zoref. 

Call or write for free Color Data Handbook 
and complete Price List. 


Ke URSHAN 


color service,inc. Dept. PM-12 : 
10 East 46th Street, 
AND ANC New York 17, N. Y. 
MUrray Hill 7-2595 
Get more information. Circle 458, page 77 
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ENLARGER ACCESSORIES 

A new Kodak Filter Adapter is one of the 
accessories introduced by Eastman Kodak 
Co. for its Auto-Focus Enlarger 5 x 7. It 
permits the use of color printing (CP) or 
Polycontrast Acetate Filters between the 
light source and the negative, therefore 
having no affect on the optical image. 
Price: $150. 

A Film Negative Carrier for the Elipton 
Color Enlarger 4 x 5 has been designed to 
permit handling 90mm, 70mm and 35mm 
roll film. Price: $310. A Film Negative Car- 
rier Adapter permits this carrier to be 
used on the 5 x 7. Price: $200. 


REVOLUTE COMET 109 
The Revolute Comet, a diazotype repro- 
duction machine designed for high-quality 
work on a production basis is now being 
produced by Paragon-Revolute Div. of 
Charles Bruning Co. The unit offers a ma- 
chine speed of 75 fpm or 125 fpm as 
optional, and is available in either 54-in. 
or 42-in. printing widths. According to the 
company, an air knife-suction separator 
provides automatic separation, even at 
high speeds. 


PROJECTION B EMULSION 106 
Peerless Projection B Emulsion, a slow- 
speed projection emulsion designed for 
microfilm enlargements, template repro- 
duction, and similar applications is now 
available on a larger variety of base stocks, 
according to an announcement from Peer- 
less Photo Products, Inc. In addition to the 
present cloth and vellum bases, the emul- 
sion is now being coated on both 55 gram 
.003 100 per cent rag stock and on 85 
gram .004 alpha sulfite paper. It has a 
sensitivity level that permits it to be safely 
handled under Series OA yellow safelights 
and provides fine image-resolution and a 
contrast which will produce good results 
under a wide range of exposure condi- 
tions, it is claimed. The two new base 
stocks are available in 10 standard sizes, 
from 8% x 11 to 30 x 42. 


SLIDE MOUNTS AND BOXES 120 
A new nest-type cardboard slide mount for 
35mm double frame transparencies and a 
flip-top box that holds 24 2 x 2 slides have 
been produced by the Seary-Michelbach 


Corp. 


SPLICING TAPE 123 
Two new sizes of Mylar splicing tape have 
been announced by Robins Industries 
Corp. Model No. ST-234 is % x 100 in. and 
lists for 40¢. Model No. ST-750 is % x 100 
in. and lists for 60¢. 


MINIATURE TAPE RECORDER 124 
A fully-transistorized miniature portable 
tape recorder measuring 4% x 2% x 8 in. 
and weighing 3% Ibs. has been announced 
by Universal International Sales Corp. 
Operated on regular pen light batteries, it 
records up to 32 min. Price: $97.50. 


POLA-SCREEN & VIEWER 

The Kodak Pola-Screen and viewer are 
now available as one unit, packaged in a 
plastic case. According to the company, 
the price of the new combination is less 
than that of the two items purchased 
separately. 
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*Formula for FLAT Prints 


FLAT goes inside your photographic paper 
to lock the molecules in place. Use FLAT 
at 1 to 20 dilution. In Drum Drying, make 
sure the surface temperature is 180°F and 
use an 8 minute drying cycle. Follow this 
simple formula for prints that stay flat... 
have good gloss .... and retouch easily. 
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paper for permanent 








stability. 
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PRODUCTS OF ADVANCED RESEARCH 
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The UPSON CHEMICAL CORPORATION 


LOCKPORT, NEW YORK 








PROVEN under exacting conditions at CAPE installations 
i 


Movie & 
TV Head 






TRIPODS—" Floating Action’’—counter- 
balancing spring in center post raises 
and lowers camera with just a feather- 
touch—no re-adjustment of legs neces- 
sary 

SIDE ARMS—permit high, low, over and 
down shots from every conceivable angle 
FOLDING DOLLY — ball-bearing 
wheels, swivel locks and brakes for 
utmost in stability, mobility and 
portability 

AND—all D & S equipment is ALL 
metal, light weight but massive for 
complete rigidity 


DAVIS & SANFORD CO., INC. 
25 Avenue E, New Rochelle, N.Y. 
Write Dept. P-11 for Catalog & Price 


























You can make 
TIME-LAPSE MOVIES 
WITH ANY 
SPRING-DRIVEN CAMERA 
by using 
SAMENCO MOVIE 
CONTROL 
without camera alteration. 


See your dealer, or name your camera 
when writing for literature to 


SAMPLE ENGINEERING CO. 
Dept. PMI 


17 N. Jefferson Danville, Hil. 
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PRO- 
CHEM pusser 


A MAJOR PROTECTIVE 
COATING FOR DARKROOMS 


Now used by over 3,000 photographers 
industrial-commercial-amateur-government 
to make low-cost, durable sinks, trays; reline 
pitted sinks; coat and resurface work areas, 
etc. PRO-CHEM resists photo chemicals; is 
easy to apply right from can; won’t rot or 

crack. 
Write: 


PRO-CHEM COMPANY, INC. 
132 West 31st Street, New York 1, N.Y. 
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All nuArc tables feature: highly polished, 
chromed, machined steel straight edges on all 
sides, adjustable; ceramic glass top; softly dif- 


fused fluorescent light; silver hammerloid 
baked enamel finish. Shipped completely set- 
up, (no crating charges) ready to be used. 

You'll find com- 


plete descriptions 
in Bulletin A217). 





COMPANY, INC. 


® 4110 West Grand Ave. 
Chicago 51, Ill. 
Sale and Service: New York « Los Angeles 
Get more information. Circle 476, page 77 


KODAK i6mm 
HI SPEED CAMERA 














SPECIAL With 


$89 500 63mm £2 


Eastman lens 
LIST PRICE — $1700.00 


Hi Speed camera films projected at 16 fps 
slow action down 200 times. Ideal for time 
and motion studies, scientific research, engi- 
neering development, etc. Features continu- 
ous non-intermittent movement, speeds from 
1000 to 3200 fps, timing light, critical 
focuser, automatic shut-off, external circuit 
control with adjustable synch. 115v AC-DC 
motor, Interchangeable lenses. Daylight load- 
ing. Completely portable. No extra equip- 
ment required. 


Shipped F.0.B. 
N. Hollywood 











Guaranteed 


HOLLYWOOD CAMERA CO. 





10611 CHANDLER BLVD. 
NORTH HOLLYWOOD, CALIF. 


From former U. S. Gov't. stocks. 
et more information. Circle 447, page 77 
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WORKING PHOTOGRAPHER 
(continued from page 21) 


the bare photo-cell right at the light 
source: either an incident light me- 
ter without diffusion sphere, or a 
reflected light meter used without 
diffusion disk as an incident light 
meter. Each type and individual me- 
ter varies a little here, but the factor 
runs about 8 to 10 times meaning 
that you give that much more ex- 
posure than the meter used in this 
unorthodox way indicates. 

Now we get back to some basics 
on meters. Meters can be made 
more sensitive by putting on a long- 
er, more sensitive scale; but this 
affects portability. Weston and GE 
in effect do this by changing scale 
readings and sensitivities with baf- 
fles. But a very sensitive and accu- 
rate needle on a long scale would 
not be rugged, portable, practical 
for on-location photography. Best 
solution for meters of this type 
would be a cell in which the very 
weak current of a low light level 
impulse on the cell would be am- 
plified by, say, transistors and bat- 
teries. One American manufacturer 
has had a prototype of this sort 
around, but not yet on the market. 
So that’s why I’m pleased to hear 
of a meter with a cadmium sulfide 
cell and using a small mercury cell 
battery and transistors in an ampli- 
fying circuit. Shown at the Photo- 
kina, the Lunasix is reported sensi- 
tive enough to read a moonlit land- 
scape, small enough to be portable, 
and rugged enough to serve an in- 
dustrial photographer. I await its 
introduction to the American scene 
with great interest. 

Also to appear soon is a meter 
by Asahi, something like the Elwood 
Foto-meter incorporating brightness 
readings from a small spot in the 
field. They are also building such 
a meter into.a camera finder so. 
the knowledgeable photographer can 
take readings from the part of the 
subject he wants read regardless of 
the acceptance angle of lens or me- 
ter. Right in this line, Kilfitt, who 
makes the fine long focus lenses 
has come along with a meter that 
fits into the filter slot behind each 
lens so that the exposure reading 
is read of the exact acceptance angle 
of the lens being used. An interest- 
ing side-line to this is that the meter 
can be set for a shutter-film speed 
combination and the lens is then 
stooped down until the meter indi- 
cates a correct setting. This would 
be especially handy for extreme 
close-up work, it seems to me, if 
extensions could be accounted for 
here, too.—THE END 





The first low priced 


photochron COLOR ANALYZER 


@ For precise analysis of black & white 
or color negatives and positives. 


@ Transistorized for 
high sensitivity at 
low light levels 
throughout the 
visible spectrum. 


@ Portable, battery 
energized for 
freedom from 
line fluctuation. 


@ Repeatability of quality prints $150 
does not require an engineer. 
MAY WE SUPPLY FURTHER INFORMATION? 


photochron research, inc. 
2 HOWARD STREET e NEW YORK 13,N.Y 
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Create the RIGHT mood every time 
with the 


MAJOR MOOD 
MUSIC LIBRARY 


MAJOR offers you a full 25 hours 
of mood music for titles, bridges, 
backgrounds. 


WRITE FOR FREE CATALOGUE 


THOMAS J. VALENTINO, INC. 


Established 1932 


150 WEST 46th STREET 
New York 36, New York—Cl 6-4675 
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SCHEIBE ENGINEERING, BOX 208, BURLINGTON, WIS 
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America's Finest 


EKTACOLOR 


THE ULTIMATE IN QUALITY WORK 


Custom Balanced Prints in sizes to 30 x 40 
Anscochrome, Ektachrome, Kodachrome 
PROCESSING and DUPLICATING 
Fast Service and Guaranteed Quality 
Request Price List and Mailers 
CUSTOMCRAFT COLOR oo! 
1813 18th Street N.W. AD 2-7545 Wash. 


PRINTS 









, D.C. 
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FOR FASTER AND MORE 
EFFICIENT POSTAL SERVICE— 
LEARN THE "A.B.C.'S" 

OF GOOD MAILING HABITS! 
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A postal delivery zone number 
helps speed your mail! 


B certain to include your 
return address on all letters 
and packages. 


C that the delivery address is 
correct and complete! 
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MICROREPRODUCTION 
(continued from page 24) 


compact inexpensive rotary portable 
microfilm cameras in connection 
with commercial processing services 
that are everywhere available, the 
point where microfilming becomes 
financially possible is surprisingl 
low. Checks which have been ak 
stamped and endorsed are not ne- 
gotiable but if they are lost the prob- 
lem of securing payment from the 
originator can be difficult. From mi- 
crofilm, a paper facsimile can easily 
be produced by continuous machine 
methods and with it there is usu- 
ally little difficulty in securing a re- 
placement check or other payment. 
At need, legal proceedings could be 
instituted with every chance of suc- 
cess. In the case of payroll checks 
the customary indemnity bonds for 
replacement checks have often been 
waived where microfilm copies have 
been made. 

Incidentally, it is well known that 
stringent regulations of the United 
States Treasury prohibit the photo- 
graphic reproduction of meney in- 
cluding currency and certain other 
Federal documents; penalties for vio- 
lation are severe. It is not generally 
known that under certain circum- 
stances and restrictions money may 
be microfilmed. According to the Re- 
cordak Corp., a U.S. Treasury De- 
partment regulation issued in 1946 
gives banks permission to microfilm 
currency “provided that the micro- 
film records are maintained as con- 
fidential.” The value of preserving 
serial numbers is obvious. 

There are numerous evidences of 
obligation which are not bank 
checks. The department store or 
other charge account with its basis 
in a sales slip or similar record is 
an example. A charge sales slip can 
be handled in very much the same 
way as a bank check and the record 
keeping procedures can be simplified 
all along the line through the use of 
microfilm. Microfilm copies of sales 
slips simplify billing and mailing. 
Original sales slips returned to the 
customer with his bill, just as can- 
celled checks are returned with a 
bank statement, present a complete 
record and facilitate collection. 

Microfilm reproduction is a tool, 
perhaps even a full kit of tools, 


whose application is limited only by | 


the initiative and imagination of the 
microfilm entrepreneur who might 
well ponder the answer given by 
a world-famous artist to a query 
voiced by an admirer, “With what 
do you mix your paints?” The an- 
swer came quickly and to the point, 
“With brains!”—THE END 
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The New York Chapter of the 


SOCIETY OF PHOTO INSTRUMENTATION ENGINEERS 


presents an 


EASTERN REGIONAL 


PHOTO INSTRUMENTATION 
ROUND TABLE & CLINIC 


Technical Discussions ° Equipment Exhibits 


Free registration 


FEBRUARY 16, 1961 2 pm-11 pm 


SKYTOP ROOM, HOTEL STATLER-HILTON 
New York City, N.Y. 


Exhibitors: (Additional firms will be listed next month) 


Arriflex Corp. Mitchell Camera Co. 
Camera Equipment Co. C. W. Spies 

A. B. Dumont Tiffen Optical Co. 
Fairchild Camera & Inst. Corp. Vanguard Instrument 
Flight Research John H. Waddell, Inc. 
J. A. Maurer Zoomar 
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GIANT PHOTOS , 
& Transparencies 
any size, any style 
(from art, transparencies & negatives) 


fllm strips * 
(masters = duplicates) 
(from art & transparencies) 








slides 
color and b, & w. 
any size & style *” 
(from art, transparencies & negatives) 


photographic * 
exhibit services 
panel mounts in all sizes 
light boxes to any size 
itinerary packing & shipping 


108 W. 24th St., New York 11 


WAtkins 4-8573 Cables: Labsbebell, N.Y. 
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: l6mm Services | Efficiency Plus for Sink or Bathtub. 
Processing-Printing . Prints Kept in Constant Motion. 
Same Day Reversal Service Professional Results. Nothing to 














De HYPO srinr washer 


Rust or Break. $995 


ONLY 


SPEED-EZ-ELS 


Compact — No Adjustments — Easy 
Focusing — No Eyestrain — 6 Popular 
Sizes — Budget Priced 





Complete set only $17.15. Special sizes 
on request. Send for Free Literature. 
Los Angeles 36, Calif. 
See These Fine items at 
All Better Camera Shops 
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Your. COLOR FUMS 
” DESERVE THE 


BEST PROTECTION! 


fOU’VE INVESTED A LOT OF TIME, 

EFFORT, AND MONEY IN THEM! 

It’s FOR THE BEST 

in ALUMINUM and GLASS BINDERS 
} i 






= i A 
ONE OF 12 


POPULAR i 
SIZES! ayy r 


Gi> 2x2 Aluminum Frame, 
Foil Mask, and Glass 
New double-fold aluminum mask and one-piece 2 x 2 frame 
designed for ease of assembly and utmost protection. 
#135-D Box of 100 frames & masks, & 200 glass. .$ 8.00 
IRI NG FOO sv vicicscccccvcccvcssesad $75.00 

Only COMPLETE Line of Binders for 
2x2 Kodak Readymounts 





At all 2x2 Ansco & Seary Masks 
better 2x2 Aluminum Foil Masks 
camera 2x2 Masks & Glass for Airequipt 


2x2 Super Slide Glass for Airequipt 
stores. 2x2 Super Slide & 127 Films — 
Write for 2%, sq. Aluminum Masks 
FREE 31/44x4 Color Films (3) Masks 
31/x4 Lantern Slide Plates 
sample and Stereomount Aluminum Masks 
catalog. Stereomount Masks & Frames 
Kodak Stereo Paper Masks 














FMDE PRODUCTS + 2040 Stoner Avenue, Los Angelis 25, Cziil. 
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Back Issues 
Of PMI 
Available On 
Microfilm 


REEL 1958 — all 12 issues 
REEL 1959 — all 12 issues 


Each year recorded separately on 
85mm unperforated positive micro- 
film. Priced at $10.00 each, and in- 
cludes a 10x Taylor Viewer at no 
extra charge. Orders accepted only 
for a full year. Please include check 
or money-order with your order, 
otherwise it cannot be accepted. All 
orders sent postpaid, continental 
U.S.A. ADDRESS: 


MICRO-FILM SERVICE — PMI 
33 West 60th Street 
New York 23, N. Y. 
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STATEMENT REQUIRED BY THE 
ACT OF AUGUST 24, 1912, AS AMEND- 
ED BY THE ACTS OF MARCH 3, 1933, 
JULY 2, 194 AND JUNE 11, 1960 (74 
STAT. 208) SHOWING THE OWNER- 
SHIP, MANAGEMENT, AND CIRCU- 
LATION OF 


PMI—Photo Methods for Industry pub- 
lished monthly at New York, N. Y. for 
October 1, 1960. 


1. The names and addresses of the 
publisher, editor, managing editor, and 
business managers are: Publisher, Everett 
Gellert, 14 Pasture Lane, Roslyn Heights, 
N.Y.; Editor, Wallace Hanson, 161 Con- 
gress St., Brooklyn, N.Y.: Managing edi- 
tor, Ramon Rustia, 345 Greenwich Ave., 
Greenwich, Conn.; Business manager, 
Irving P. Richter, 86-11 Sancho St., Hollis 
23, N.Y. 


2. The owner is: (if owned by a corpo- 
ration, its name and address must be 
stated and also immediately thereunder 
the names and addresses of stockholders 
owning or holding 1 percent or more of 
total amount of stock. If not owned by a 
corporation, the names and addresses of 
the individual owners must be given. 
If owned by a partnership or other unin- 
corporated firm, its name and address, as 
well as that of each individual member, 
must be given.) NPD Corp., 33 West 60th 
St., N.Y. 23, N.Y.; Everett Gellert, 14 
Pasture Lane, Roslyn Heights, N.Y.; 
Augustus Wolfman, 209-26 30th Ave., 
Bayside 60, L.I., N.Y. 


3. The known’ bondholders, mort- 
gagees, and other security holders own- 
ing or holding 1 percent or more of total 
amount of bonds, mortgages, or other 
securities are: (If there are none, so 
state.) None other than above. 


4. Paragraphs 2 and 3 include, in cases 
where the stockholder or security holder 
appears upon the books of the company 
as trustee or in any other fiduciary rela- 
tion, the name of the person or corpora- 
tion for whom such trustee is acting; also 
the statements in the two, paragraphs 
show the affiant’s full knowledge and be- 
lief as to the circumstances and condi- 
tions under which stockholders and secur- 
ity holders who do not appear upon the 
books of the company as trustees, hold 
stock and securities in a capacity other 
than that of a bona fide owner. 


5. The average number of copies of 
each issue of this publication sold or dis- 
tributed, through the mails or otherwise, 
to paid subscribers during the 12 months 
preceding the date shown above was: 
(This information is required by the act 
of June 11, 1960 to be included in all 
statements regardless of frequency of 
issue.) 12,801. 

Everett Gellert 


Sworn to and subscribed before me 
this 20 day of Sept., 1960. 
[Seal] Irving P. Richter 


Notary Public, State of N.Y. Qualified 
in Queens County, No. 41-8568700. (My 
oommission expires March 30, 1962.) 








PRECISION 
ENGINEERED 
PROCESS CAMERAS 


PURPOSE 
IMPERIAL HORIZONTAL 
CAMERA 


e 17”x22” Film Holder 
© 325% Enlargement or 
Reduction 
<n 


MAJESTIC 
ANGLE 
ART AID AND CAMERA 
© 1842”x24¥2” Viewing Area ra 
. an voce Ay se 
e Interchangeable lenses iacey-tuci | 
— SPEED-MASTER 
e Rugged Steel Construction 
e 2 Times Enlargement or 
Reduction 
e Steel calibration tapes 
e Automatic Timer 
e Interchangeable lenses 
if desired 


Send for Catalog H 


LACEY-LUCI PRODUCTS CO. 
31 Central Ave. * Nework 2, N. J. 
DEALERS: Choice Territories Open 
Cameras from $339.00 up 


Get more information. Circle 460, page 77 





COLOR SEPARATIONS 

for offset or letter press. 

4 color screenec positives or negs 

made from transparency or art 

from $30.00 a set of 4''x5 

FULLY COLOR-CORRECTED 

Highest quality - fastest service 

<it free with price list 

TOM COLOR PROCESS,INC. 

FE. 44th St. N. Yud7Q Maes 


Get more information. Circle 423, page 77 


Polished 


SEAMLESS CYLINDER 








MODEL A. G. GLOSSY DRYER 
CAPACITY 150 8x10 $ W PER HOUR 
APRON WIDTH 22 in. 


HNKE 


MANUFACTURING COMPANY 





31-09 35th Ave., L.1.C., 6, N.Y. 
Get more information. Circle 451, page 77 











A SPARE PACKARD SHUTTER 
IS A NECESSITY 


Order From Your Jobber 
Manufactured Only By 


Michigan Photo Shutter Co. 


3605 So. Burdick St. Kalamazoo, Mich. 


et more information. Circle 469, page 77 


lon jacques 
film consultant 
editorial service 
729 7th Ave., N.Y.C. 
CI 5-4206 


Get more information. Circle 450, page 77 























Your Slides Deserve 
The Best Possibie 













35mm — 20: ea. mid. 


HAMILTON COLOR 
127 NORTH SECOND STREET HAMILTON, OHIO 


Get more information. Circle 444, page 77 
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RATE—30¢ per word 
Minimum charge—$4.00 


“Position Wanted" classification only 


—15¢ per word 
Display ad—$27.00 per inch 
Payment must accompany order. 


10% Discount for ads in three consecu- 
tive issues, only if entire bill is paid 
in advance. 


Count each word, including each word 


in address. A PMI box number is avail- 
All ad copy is accepted subject to 





CLASSIFIED ADS...... 


able; count as 5 words. All replies will 

be forwarded as soon as received. Only 

agate type used. First word set in caps 

at no extra charge. Additional words 

in caps—l0¢ extra per word. 

DEADLINE—copy must be received be- 
fore the 10th of the month preceding 
desired issue (example: Jan. 10th 
for February issue which is mailed in 
mid-January. 


Please print or type copy. 
the cpproval of the publisher. 











HELP WANTED 


CAMERAS, ACCESSORIES FOR SALE 








WANTED—Manufacturer’s Representatives serv- 
ing photographic studios and laboratories. 
Choice territories for widely accepted darkroom 
instruments. Box L1, PMI, 33 W. 60th St., N. Y. 
23, %. ¥. 





POSITIONS WANTED 





INDUSTRIAL COMMERCIAL PHOTOGRAPHER, 
good implant photography background. Diversi- 
fied knowledge 8x10 view, graphic, darkroom 
work. Five years Industrial Commercial experi- 
ence. Résumé on request. PMI, Box No. Ml. 





COLOR SLIDES & VIEWERS 





Tell your story with color slides, filmstrips. NEW 
Magnifying Viewer, practically assembles itself. 
Featherweight, economical, ideal for advertis- 
ing. Stereo-Magniscope, 40-31 81 St., Elmhurst 
73, N. Y. 





SERVICES 





EKTACHROME, EKTACOLOR, ANSCOCHROME 
PROCESSED CAREFULLY & PROMPTLY. 4 x 5— 
50¢ per sheet. 135-20 exp. $1.35 mounted. 
Quality printing at reasonable prices. Try our 
service on your next color job. Kenmore Color 
Lab. P. O. Box 93, Kenmore, N.Y. 





Agfacolor [Negative and Positive films, process- 
ing kits available. Genphoto, 138 Charles, Bos- 
ton 14, Mass. 


MOTION PICTURE COMPLETION—Send your 
work print for professional finishing. Fine edit- 
ing, EXCELLENT MUSIC LIBRARY, sound effects, 
titles and narration. Top quality at reasonable 
prices. Ross-Gaffney Inc., 45 West 45th Street, 
New York 36, New York. 








WANTED TO BUY 





Do you have any superfluous equipment around 
the place? Why not convert it to cash through 
a low cost PMI classified ad! The classified 
section on this page is an active market place 
shopped by the 20,000 select PMI readers— 
the finest market for industrial and _ scientific 
photographic goods. 


And if your business is selling goods or serv- 
ices to PMI readers, try using monthly PMI 
classified ads—a lowest cost route to the In- 
dustrial Market. 
Write—PMI Classified Dept. 
33 Wet 60th Street 
New York 23, N. Y. 
PLaza 7-3700 





DECEMBER 1960 


ROCKETRY, INSTRUMENTATION, SPACE PRO- 
GRAMS, require 16/35mm movie, microfilm 
processing. Also Identification Services, Sports, 
TV Stations, Hospitals and Educationals. 
BRIDGAMATIC machines do Reversal, Negative/ 
Positive, Color, automatically. $1241.00 up. 
SOS, 602 W. 52, New York 19. Dept. PM. 





Animation-stand. Professional equipment. Motor 
zoom, 2 B&H registration pin cameras. 16 & 


* 35mm, 3 lenses. 400 ft. and bi-pack magazines. 


Videart Inc., 480 Lexington Avenue, N. Y. 17, 
N. Y. MU 2-2364. ' 





STROBE EQUIPMENT: 
One model 800 Ascor power pack, including 
light 800 Ascorlight reflectors and three Saltz- 
man 10’ light stands. One General Radio strobe 
meter type 1501 A. Market price over $6,700. 
For sale at $5,100. Cords included. 

Also 

One Saltzman single post 10’ studio stand 
and geared head. $750, 1% years old. 
For information write to: George Miles Ryan 
Studios, 210 South 7th Street, Minneapolis, 
Minnesota. 





CINE SPECIAL |, 1” K.A. FL. 9, one side of 
Turret converted to “‘C’’ mount by Kodak, 100’ 
magazine, good condition, $325.00. Chas. F. 
Craig, 5813 Blondo St., Omaha 4, Nebraska. 





he al IMMERSION HEATERS 





FOR TANK {cults meetnta 
OR TRAY to 







ing pe 
tL "CHIL CHASER bog _ 
y Immersion Heaters plug i V.. A.C. 
Precision-made of acid- Teststant stainless stort. 
these thermostat -controll ed y hy units are avail- 
able in 5” to 40” lengths priced from $22.50 to $50 


STILL-MAN east. Corp., 433 E. 164th, N. Y. 56, N.Y 
Get more information. Circle 488, page 77 








PROFESSIONAL PHOTOGRAPHERS, are 
you still carrying that heavy case of flash 
extension wire to your commercial locations ? 
Let the synchronized CUSTOM BOLIVER 
SLAVE save you the load and the space. 
Longest dimension approx. 4”, approx. wt. 
13 oz., including batteries, Model #1, $19.50, 
Model #2, $22.50. THE OLBRIT CO., 831 
SAINT LOUIS ST., NEW ORLEANS 16, LA. 








Get more information. Circle 497, page 77 








QUANTITY PRINTS 


Don’t tie up your darkroom making multiple 
prints. Kier guarantees prompt service and 
faithful reproduction | of your negatives on 
latest automatic t at prices as low 
as 8¢ for 8 x 10s. Write for samples and com- 
plete price list. 


KIER PHOTO SERVICE 
Dept. PMI, 1220 W. 6th St., Cleveland 18, Ohio 











Get more information. Circle 454, page 77 





Sa 2>0S<> 


‘BEST RESULTS | 
..« EVERY TIME! 


























MODEL 168 
ALL PURPOSE % 


DARKROOM TIMER = 


- 


eS SYNCHRONOUS ACCURACY IN SECONDS for auto- <Q 
matic enlarger switching control... IN'MINUTES “Se 
for film processing. 

PLUS ALL THESE FEATURES IN ONE TIMER! 
3s Range from 1 second to 60 minutes in seconds 
f . Giant 8” luminous dial . . . Automatic 
buzzer alarm . . . Dependable electric motor 

. Ideal for color film. 


SEE IT AT YOUR PHOTO DEALER TODAY! 


DIMCO-GRAY company 


DAYTON, OHIO 


















- 









































Get more information. Circle 425, page 77 





NEW ROTARY CONTACT 
PRINTER 
FOR BLACK AND WHITE 









“EXPOSES IN 4 SECONDS! 
(UP TO 900 PER HOUR) 


Just place negative and contact proof paper in 
contact, insert in Photo-Ray— get exposed 
proofs "ready for development in 4 seconds! 

- Negative not harmed! Takes negatives up to 14” 
wide, any length. Terrific for volume production 
of borderless a. LOW PRICED — GUARANTEED 
— NOTHING LIKE IT AVAILABLE-—SEND FOR 
DETAILS TODAY. 


! FREE PHOTO-RAY BROCHURE * 


: Reproduction Engineering Corporation 
§ 16 Westbrook Rd., Essex, Connecticut 


; Name 








| 
@ Company. 
’ 


7 
i Street 








i 
§ City-State 
* eee eee eee eee eee 


Get more information. Circle 483, page 77 
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FOR THOSE WHO 











DEMAND THE FINEST ADVERTISERS’ INDEX 
in 
DECEMBER 1960 
ALLIED IMPEX CORP................. 62 JACQUES, DON .... re 84 
ARISTO GRID LAMP PRODUCTS. INC. 62 JOHNKE MANUFACTURING CO. .............. 84 
ARRIFLEX CORP. OF AMERICA... 11 xeeeyON PRODUCTS, INC. os 
BACH AURICON, INC... 7  KEUFFEL & ESSER CO. renee 3 
BALD EAGLE CORP. oo.....cccccccscscccesee 6g _ KIER PHOTO SERVICE seeeeerennnnnnetes 85 
BEATTIE-COLEMAN, INC. ....... g _-‘KIN-O-LUX, INC. “ 
BEBELL & BEBELL COLOR LABS ga 4««- RUINS. PRCT CORP. - 
BENSON-LEHNER CORP. .... yo =‘ SRANE-ACEOLL AO. CO. met 
BERGMAN ASSOCIATES, THE : yg <MRSHAN & LANG . on. a 
BERKEYCOLOR sis | 2 - KURSHAN, INC., NORMAN SRS 66 
BESELER COMPANY, CHARLES .......... 13. LACEY-LUCI PRODUCTS COMPANY ............ 84 
BOOSEY & HAWKS, INC. ooo....cccccccssssns . 64 LAFAYETTE INSTRUMENT CO. on... 65 
BRONICA, DIV. OF CAPROD, LTD. LEEDAL, INC. 12 
SECOND COVER LEITZ, INC., E. scessivtheoerae a 
BURKE & JAMES, INC.... 28 
BYRON, INCORPORATED go MACBETH INSTRUMENT CORP. ......... 60-61 
MAGNASYNC CORP. 80 
CALUMET MFG. CO. occ. at 14 METEOR PHOTOGRAPHIC CO. ........-..0- “ 
CAMERA EQUIPMENT COMPANY 19, 20 MICHIGAN PHOTO SHUTTER CO. ....... 84 
CAMERA MART, INC., THE 68 MITCHELL CAMERA CORP. o.......-ccccsseseeee 59 
CAPITOL LIBRARY SERVICES 74 MOVIELAB FILM LABORATORIES ....... 86 
CARR CORP. uy me 66 MULTIPLEX DISPLAY FIXTURE CO. ............. 75 
COLBURN LABORATORY, INC., GEO. W... 75 — MUSIFEX, INC. cones 72 
COLIND PHOTOGRAPHY ..... inaeents 68 NEGA-FILE CO., THE Paces 67 
COLOR CORP. OF AMERICA 69 NIKON, INC. 25 
CUSTOM COLOR PROCESS, INC. 84 —§ NUARC CO., INC. err 82 
CUSTOMCRAFT COLOR SERVICE 82 
OLBRIT CO., THE 85 
DAVIS & SANFORD, INC... 81 PHOTO RESEARCH CORP. onocsccssssssssseee . 64 
and DIMCO-GRAY CORP. ...............-. + 85 PHOTOCHRON RESEARCH, INC. .............. 82 
DIRECTORY OF INDUSTRIAL DEALERS 70-71 = ptyMOUTH PRODUCTS CO., INC............00 26 
BLACK DUKANE CORP. : a  c %  —_« ganneeannes 28 
DU PONT DE NEMOURS & CO., INC., E. I. 27 —— pRESTOSEAL MFG. CORP. .........cssssseecceesesee 22 
EASTMAN KODAK CO........29, FOURTH CoveR —-PRO-CHEM CO., INC. . Saran ats + 
EDWAL SCIENTIFIC PRODUCTS CORP. 67 —- READERS SERVICE CARD 77-78 
ELGEET OPTICAL CO., INC.0. ccc. 18 REPRODUCTION ENGINEERING CORP....... 85 
EMDE PRODUCTS 84 — RICHARDSON-BOWLDS, INC. .. 68 
Complete BLACK & WHITE FAIRCHILD CAMERA & INSTR. CORP. 24 SAMPLE ENGINEERING CO. .........0.0.00:5. 81 
16-35 mm film processing. FEDERAL MFG. & ENGR. CORP. 64 SAUNDERS COMPANY, THE nied 
FISHER CO., OSCAR 23. SCHEIBE ENGINEERING, INC. 82 
Complete EASTMAN COLOR FLIGHT RESEARCH 6 SEKONIC, INC. ........ EMS, BAR eee 74 
16.- 35 mm negative — FLORMAN & BABB, INC......... ccs 63 SIMMONS BROTHERS soe TB 
wa: ; PICTURE AND 
positive processing. GANZ CO, A. J. — 7 
e COLOR FILM STRIP PRINTING GENERAL ELECTRIC CO., INC.......THIRD COVER SOCIETY OF PHOTO INSTRUMENTATION i 
& DEVELOPING GEVAERT CO. OF AMERICA, INC.......... aa an ENGINEERS. 
: GRAFLEX, INC. . 9 _-$.0.S CINEMA SUPPLY CORP. 72 
STILL-MAN EQUIPMENT CORP. 85 
KODACHROME ADDITIVE HALOID XEROX INC. 17 STRONG ELECTRIC CORP., THE...............0.-+. 76 
scene to scene printing. HAMILTON COLOR EP one nnenpns - 
EKTACHROME developing HEHN ENGINEERING, LESTER C. 62 
Bi HERSHEY MFG. CO. 72 VALENTINO, T. J. 82 
TRUCE M LGM | | NOLTWOOD CAMERA CO: BB WoyteNgaK OPTICAL CO. os 
HYTONE FILM LAB. 83  ZOOMAR, INC. . = aban 10 
OVIEUS 
Ww PMI Advertising Sales Representatives 
Milton T. Astroff, Adv. Mgr. 
General Offices: 33 W. 60th St., New York 23, N. Y. 
East: Jules Wartell, Midwest: Bill Pattis & Assoc., West: Bert Dellins, 
weg. | ahi 33 W. 60th St e316 N Lincoln A 13758 Victory Bled. 
r e . . . 1 . 
619 W. 54th ST., NEW YORK 19, N. Y New York 23, N. Y. Chicago 45, Illinois. Van Nuys, Calif. 
JUdson 6-0367 PLaza 7-3700 IRving 8-4242 TRiangle 3-4153 


Get more information. Circle 470, page 77 
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HOW WOULD YOU HAVE LIGHTED THIS PICTURE? 


FREE LANCE PHOTOGRAPHER HERB KYNOR TELLS 
HOW HE GOT A JEWEL OF A SHOT WITH G-E *5 FLASHBULBS 


5 feet from the subject. The secondary light 6 feet away 
and to the left, masked with two thicknesses of a white 
handkerchief. The result was just what I wanted—a dra- 


“My assignment was to publicize the 100th anniversary 
of a jewelry store in Hazleton, Pennsylvania. For my 
lead picture, I decided on an extreme close-up of the 


watchmaker at work. I wanted something 
unusual so I had the subject work with 
a few watch parts on the top of a glass 
desk. Sitting on the floor underneath, I 
put Rolleinar II close-up lenses on my 
Rolleiflex, stopped down to f/22 and set 
the shutter speed at 1/125th of a second. 

“For lighting, I chose two G-E No. 5 
Flashbulbs. The main light I placed about 


MAIN 
LIGHT 


matic picture sharp in every detail. It has 
always been my happy experience that 
General Electric Flashbulbs deliver the 
light the way you want it.” 


GENERAL ELECTRIC PAYS $50.00 upon accept- 
ance of photographs illustrating difficult lighting 
problems you’ve solved with General Electric 
Flashbulbs. Send your picture with a detailed 
description to: Photo Lamp Dept., General 
Electric Company, Nela Park, Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


Get more information. Circle 438, page 77 





the film with the scale to heighten detail 


Highlights say something. 

Shadows speak. 

And in between, you’ll see no compressed con- 
trast in this film’s long, long tonal scale. 

Kodak Plus-X Pan Professional Film—ready for 
any turn of events. 

Try an index of 160. Try it the first chance you 
get. Sizes: 120 and 620 roll films, and the 

well known 35mm. 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 








